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STATEMENT REGARDING FEDERALLY-SPONSORED RESEARCH AND 

DEVELOPMENT 

[0001] This invention was funded, in part, by the United States government under grants with the 

National Institutes of Health. The U.S. government has certain rights in this invention. 



REFERENCE TO MICROFICHE APPENDIX/SEQUENCE LISTING/TABLE/COMPUTER 
PROGRAM LISTING APPENDIX (submitted on a compact disc and an incorporation-by- 
reference of the material on the compact disc) 

(0002] Not applicable. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[00031 This invention relates to the field of biology. In a particular embodiment, it relates 

to peptides, polynucleotides, and compositions useful to monitor or elicit an immune 
response to selected antigens, and methods of identifying such peptides and 
polynucleotides. 

Related Art 

[0004] HLA class I molecules are expressed on the surface of almost all nucleated cells. 

Following intracellular processing of antigens, epitopes from the antigens are presented as 
a complex with the HLA class I molecules on the surface of such cells. CTL recognize the 
peptide-HLA class I complex, which then results in the destruction of the cell bearing the 
HLA-peptide complex directly by the CTL and/or via the activation of non-destructive 
mechanisms e.g., the production of interferon, that inhibit viral replication. 

[0005] Human Immunodeficiency Virus. Acquired immunodeficiency syndrome (AIDS) 

caused by infection with human immunodeficiency virus- 1 (HIV-l) represents a major world 
health problem. Estimates indicate that about 16,000 people worldwide are infected with HFV 
each day. 

[0006] The development of anti-viral drugs has been a major advancement in reducing viral loads 

in inv infected patients. Highly active retroviral therapy QIAART) has been shown to reduce 
viremia to nearly undetectable levels. However, current drug therapies are not practicable as a 
long term solution to the HIV epidemic. HA ART therapy is severely limited due to poor tolerance 
for the drugs and the emergence of drug-resistant virus. Moreover, replication competent IJIV 
persists in the lymphoid tissue of patients who have responded to HAART, thus serving as a. 
reservoir of virus. Lastly, current anti-retroviral drug therapies have little impact upon the global 
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epidemic: almost 90% of the world's HIV infected populaliun resides within countries lacking 
financial resources for these drugs. Thus, a need exists for an efficacious vaccine to both prevent 
and treat HIV infection. 

[00071 Virus-specific, human leukocyte antigen (HLA) class I-restricted cytotoxic T lymphocytes 

(CTL) are known to play a major role in the prevention and clearance of virus infections in vivo 
(Oldstone et ai. Nature 321:239, 1989; Jamieson et al., J. Virol. 61:3930, 1987; Yap et al, Nature 
273:238, 1978; Lukacher et aL, J. Exp. Med. 160:814, 1994; McMichael et al., N. Engl. J. Med. 
309:13, 1983; Sethi et al., J. Gen. Virol. 64:443, 1983; Watari et al., J. Exp. Med. 165:459, 1987; 
Yasukawa et al., J. Immunol. 143:2051, 1989; Tigges et al., J. Virol. 66:1622, 1993; Reddenhase 
el al., J. Virol. 55:263, 1985; Quinnan et al., N. Engl. J. Med. 307:6, 1982). 

[0008] While immune correlates of protective immunity against HIV infection are not well 

defined, there is a growing body of evidence that suggests CTL are important in controlling HIV 
infection. HIV-spccific CTL responses can be detected early in infection and the appearance of 
the responses corresponds to the time in infection at which initial viremia is reduced (Pantaleo et 
al. Nature 370:463, 1994; Walker et aL, Proc. Natl Acad, ScL 86:9514, 1989). In addition, HIV 
replication in infected lymphocytes can be inhibited by incubation with autologous CTL {see, e.g., 
Tsubota et aL, J. Exp. Med. 169:1421, 1989). These data are supported by recent studies that 
indicate CTL are required Jor controlling viral replication in a SIV/rhesus animal model (Schmitz 
el al.. Science 283:857, 1999), and additionally supported by studies that demonstrate that CTL 
exert selective pressure on HIV populations as evidenced by the eventual predominance of viruses 
with amino acid replacements in those regions of the virus to which CTL responses are directed 
{see, e.g.. Borrow c/ aL, Nature Med. 3:205-211, 1997; Price et aL, Proc. Nat Acad. ScL 
94:12890-1895, 1997; Koenig et aL, Nature Med. 1:330-336, 1995; and Haas et aL, J. ImmunoL 
157:4212-4221, 1996). 

10009] Virus-specific T helper lymphocytes are also known to be critical for maintaining effective 

immunity in chronic viral infections. Historically, HTL responses were viewed as primarily 
supporting the expansion of specific CTL and B cell populations; however, more recent data 
indicate that HTL may directly contribute to the control of virus replication. For example, a 
decline in CD4* T cells and a conresponding loss in HTL fimction characterize infection with HIV 
(Lane et al. New EngL J. Med. 313:79, 1985). Furthermore, studies in HIV infected patients have 
also shown that there is an inverse relationship between virus-specific HTL responses and viral 
load, suggesting that HTL play a role in viremia {see, e.g., Rosenberg et aL, Science 278:1447, 
1997). 

[00101 A fundamental challenge in the development of an efficacious HIV vaccine is the 

heterogeneity observed in HIV. The virus, like some other infectious agents including 
retroviruses, rapidly mutates during replication resulting in the generation of virus that can escape 
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anti-viral therapy and immune recognition (Borrow et al.. Nature Med. 3:205, 1997). In addition, 
HIV can be classified into a variety of subtypes that exhibit significant sequence divergence {see, 
e.g., Lukashov et aL, AIDS 12:S43, 1998). In view of the heterogeneous nature of HIV, and the 
heterogeneous immune response observed with HIV infection, induction of a multi-specific 
cellular immune response directed simultaneously against multiple HIV epitopes appears to be 
important for the development of an efficacious vaccine against HTV. There is a need to establish 
such vaccine embodiments which elicit immune responses of sufficient breadth and vigor to 
prevent and/or clear HIV infection. 

[0011] Hepatitis B Virus. Chronic infection by hepatitis B virus (HBV) affects at least 

5% of the world's population and is a major cause of cirrhosis and hepatocellular 
carcinoma (Hoofiiagle, J., N. Engl J. Med. 323:337, 1990; Fields, B. and Knipe, D., In: 
Fields Virology 2:2137, 1990). The World Health Organization lists hepatitis B as a 
leading cause of death worldwide, close behind chronic pulmonary disease, and more 
prevalent than AIDS. Chronic HBV infection can range from an asymptomatic carrier 
state to continuous hepatocellular necrosis and inflammation, and can lead to 
hepatocellular carcinoma. 

[0012] The immune response to HBV is believed to play an important role in controlling 

hepatitis B infection. A variety of humoral and cellular responses to different regions of 
the HBV nucleocapsid core and surface antigens have been identified. T cell mediated 
inununity, particularly involving class I human leukocyte antigen-restricted cytotoxic T 
lymphocytes (CTL), is believed to be crucial in combatting established HBV infection. 

[0013] Several studies have emphasized the association between self-limiting acute 

hepatitis and multispecific CTL responses (Penna, A. et al., J. Exp. Med, 174:1565, 1991; 
Nayersina, R. et al., J. Immunol. 150:4659, 1993). Spontaneous and interferon-related 
clearance of chronic HBV infection is also associated with the resurgence of a vigorous 
CTL response (Guidotti, L. G. et al., Proc. Nail. Acad. Sci. USA 91:3764, 1994). In all 
such cases the CTL responses are polyclonal, and specific for multiple viral proteins 
including the HBV envelope, core and polymerase antigens. By contrast, in patients with 
chronic hepatitis, the CTL activity is usually absent or weak, and antigenically restricted. 

[0014] The cmcial role of CTL in resolution of HBV infection has been further 

underscored by studies using HBV transgenic mice. Adoptive transfer of HBV-specific 
CTL into mice transgenic for the HBV genome resulted in suppression of virus 
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replication. This effect was primarily mediated by a non-lytic, lymphokine-based 
mechanism (Guidotti, L. G. et al., Proc. Natl. Acad, Sci. USA 91:3764, 1994; Guidotti, L. 
G., Guilhot, S., and Chisari, R V. J. Virol. 68:1265, 1994; Guidotti, L. G. et aL, J. Virol, 
69:6158, 1995; Gilles, P. N., Fey, G., and Chisari, F. V., J, ViroL 66:3955, 1992). 

[0015] As is the case for HLA class I restricted responses, HLA class II restricted T cell 

responses are usually delected in patients with acute hepatitis, and are absent or weak in 
patients with chronic infection (Chisari, F. V. and Ferrari, C, Annu, Rev. Immunol, 13:29, 
1995). HLA Class II responses are tied to activation of helper T cells (HTLs) Helper T 
lymphocytes, which recognize Class II HLA molecules, may directly contribute to tlie 
clearance of HBV infection through the secretion of cytokines which suppress viral 
replication (Franco, A. et al., J. Immunol. 1 59:2001, 1 997). However, their primary role in 
disease resolution is believed to be mediated by inducing activation and expansion of 
virus-specific CTL and B cells. 

[0016] In view of the heterogeneous immune response observed with HBV infection, 

induction of a muUi-specific cellular immime response directed simultaneously against 
multiple epitopes appears to be important for the development of an efficacious vaccine 
against HBV. There is a need to establish vaccine embodiments that elicit immune 
responses that correspond to responses seen in patients that clear HBV infection. 
Epitope-based vaccines appear useful. 

[001 7J Hepatitis C Virus. Hepatitis C virus (HCV) infection is a global human health 

problem with approximately 150,000 new reported cases each year in the U.S. alone. 
HCV is a single stranded RNA virus, and is the etiological agent identified in most cases 
of non-A, non-B post-transfusion and post-transplant hepatitis, and is a common cause of 
acute sporadic hepatitis (Choo et al. Science 244:359, 1989; Kuo et al. Science 244:362, 
1989; and Alter et al, in: Current Perspective in Hepatology, p. 83, 1989). It is estimated 
that more than 50% of patients infected with HCV become chronically infected and, of 
those, 20% develop cirrhosis of the liver within 20 years (Davis et al. New Engl J. Med. 
321:1501, 1989; Alter et al, in: Current Perspective in Hepatology, p. 83, 1989; Alter et 
al. New Engl J. Med, 327:1899, 1992; and Dienstag, J. L. Gastroenterology 85:430, 
1983). Moreover, the only therapy available for treatment of HCV infection is interferon- 
a. Most patients are uru-esponsive, however, and among the responders, there is a high 
recurrence rate within 6-12 months of cessation of treatment (Liang et al, J. Med, Virol 
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40:69, 1993). Ribaviron, a guanosine analog with a broad spectrum activity against many 
RNA and DNA viruses, has been shown in clinical trials to be effective against chronic 
HCV infection when used in combination with interferon- a (see, e.g., Poynard et al. 
Lancet 352:1426-1432, 1998; Reichard et aL, Lancet 351:83-87, 1998) However, the 
response rate is still well below 50%. 
. [00181 Virus-specific, human leukocyte antigen (HLA) class I-restricted cytotoxic T 

lymphocytes (CTL) are known to play a major role in the prevention and clearance of 
virus infections in vivo (Oldstone et al. Nature 321:239, 1989; Jamieson et al., J. Virol 
61:3930, 1987; Yap et al. Nature 273:238, 1978; Lukacher et al, J. Exp. Med. 160:814, 
1994; McMichael et al, N. Engl. J. Med. 309:13, 1983; Sethi et al., J. Gen. Virol. 64:443, 
1983; Watari et al, J. Exp. Med. 165:459, 1987; Yasukawa et al, J. Immunol. 143:2051, 
1989; Tigges et ai, J. Virol. 66:1622, 1993; Reddenhase et aL, J. Virol. 55:263, 1985; 
Quinnan et al, N. Engl. J. Med. 307:6, 1982). 
[0019] In view of the heterogeneous immune response observed with HCV infection, 

induction of a multi-specific cellular immune response directed simultaneously against 
multiple HCV epitopes appears to be important for the development of an efficacious 
vaccine against HCV. There is a need, however, to establish vaccine embodiments that 
elicit immune responses that correspond to responses seen in patients that clear HCV 
infection. 

[0020] Human Papillomavirus. Human papillomavirus (HPV) is a member of the 

papillomaviridae, a group of small DNA viruses that infect a variety of higher vertebrates. 
More than 80 types of HPVs have been identified. Of these, more than 30 can infect the 
genital tract. Some types, generally types 6 and 11, may cause genital warts, which are 
typically benign and rarely develop into cancer. Other strains of HPV, "cancer- 
associated", or "high-risk" types, can more frequentiy lead to the development of cancer. 
The primary mode of transmission of these strains of HPV is through sexual contact. 

[0021] The main manifestations of the genital warts are cauliflower-fike condylomata 

acuminata that usually involve moist surfaces; keratotic and smooth papular warts, usually 
on dry surfaces; and subclinical "flat" warts, which are found on any mucosal or cutaneous 
surface (Handsfield, H., Am. Jl Med. 102(5A): 16-20, 1997). These warts are typically 
benign but are a source pf inter^ndividual spread of the virus (Ponten, J. & Guo, Z., 
Cancer Surv. 32:201-29, 1998). At least three HPV strains associated with genital warts 
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have been identified: type 6a (see, e.g., Hofinann, K.J., et al, Virology 209(2) :506-5\%, 
1995), type 6b (see, e.g., Hofinann et aL, supra) and type 1 1 (see, e.g., Dartmann, K. et al.. 
Virology 151(1):124.130, 1986). 
[0022] Cancer-associated HPVs have been linked with cancer in both men and women; 

they include, but are not limited to, HPV-16, HPV-IS, HPV-31, HPV-45, HPV-33 and 
HPV-56. Other HPV strains, including types 6 and 1 1 as well as othere, e.g,, HPV-5 and 
HPV-8, are less frequently associated with cancer. The higli risk types are typically 
associated with the development of cervical carcinoma and premalignant lesions of the 
cervix in women, but are also associated with similar malignant and premalignant lesions 
at othbr anatomic sites within the lower genital or anogenital tract. These lesions include 
neoplasia of the vagina, vulva, perineum, the penis, and the anus. HPV infecrion has also 
been associated with respiratory tract papillomas, and rarely, cancer, as well as abnormal 
growth or neoplasia in other epithelial tissues. . See, e.g, VIROLOGY, 2^^* Ed, Fields et aL, 
Eds. Raven Press, New York, 1990, Chapters 58 and 59, for a review of HPV association 
with cancer. 

[0023] The HPV genome consists of three functional regions, the early region, the late 

region, and the "long control region". The early region gene products control viral 
replication, transcription and cellular transformation They include the HPV El and E2 
proteins, which play a role in HPV DNA replication, and the E6 and E7 oncoproteins, 
which are involved in the control of cellular proliferation. The late region include the 
genes that encode the structural proteins LI and L2, which are the major and minor capsid 
proteins, respectively. The "long control region" contains such sequences as enhancer and 
promoter regulatory regions. 

10024] HPV expresses different proteins at different stages of the infection, for example 

early, as well as late, proteins. Even in latent infections, however, early proteins are often 
expressed and are therefore useful targets for vaccine-based therapies. For example, high- 
grade dysplasia and cervical squamous cell carcinoma continue to express E6 and E7, 
which therefore can be targeted to treat disease at both early and late stages of infection. 

[0025] Treatment for HPV infection is often unsatisfactory because of persistence of virus 

after treatment and recurrence of clinically apparent disease is common. The treatment 
may require jfrequent visits to clinics and is not directed at elimination of the virus but at 
clearing warts. Because of persistence of virus after treatment, recurrence of clinically 
apparent disease is common. 
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[0026] Thus, a need exists for an efficacious vaccine to both prevent and ireat HPV 

infection and to treat cancer that is associated with HPV infection. Effective HPV 
vaccines would be a significant advance In the control of sexually ttansinissabie infections 
and could also protect against clinical disease, particularly cancers such as cervical cancer, 
(see. e.g., Rowen, P. & Lacey, C, Dermatologic Clinics 16(4):835-838, 1998). 
I0027J Virus-specific, human leukocyte antigen (HLA) class I-restricted cytotoxic T 

lymphocytes (CTL) are known to play a major role in the prevention and clearance of 
virus infections in vivo (Oldstone et al. Nature 321:239, 1989; Jamieson et al., J. Virol. 
61:3930, 1987; Yap et al. Nature 273:238, 1978; Lukacher et al., J. Exp. Med. 160:814, 
1994; McMichacl etal., N. Engl. J. Med. 309:13, 1983; Sethi et al., J. Gen. Virol. 64:443, 
.1983; Watari et al., J. Exp. Med. 165:459. 1987; Yasukawa et al., J. Immunol. 143:2051, 
1989; Tigges et al., J. Virol. 66:1622. 1993; Rcddcnhase et al., J. Virol. 55:263, 1985; 
Quinnan et al., N. Engl J. Med. 307:6, 1982). 

[0028] Virus-specific T helper lymphocytes are also known to be critical for maintairiing 

effective immunity in chronic viral infections. Historically, HTL responses were viewed 
as primarily supporting the expansion of specific CTL and B cell populations; however, 
more recent data indicate that HTL may directly contribute to the control of virus 
replication. For example^ a decline in CD4^ T cells and a corresponding loss in HTL 
fimction characterize infection with HIV (Lane et al.. New Engl. J. Med. 313:79, 1985). 
Furthermore, studies in HIV infected patients have also shown that there is an inverse 
relationship between virus-specific HTL responses and viral load, suggesting that HTL 
plays a role in viremia {see, e.g., Rosenberg et al. Science 278:1447, 1997), 

[0029] The development of vaccines with prophylactic and therapeutic efficacy against 

HPV is ongoing. Early vaccine development was hampered by the inability to culture 
HPV. With the introduction of cloning techniques and protein expression, however, some 
attempts have been made to stimulate humoral and CTL response to HPV (See, e.g., 
Rowen, P. & Lacey, C, Dermatologic Clinics 16(4):835-838 (1998)). Studies to date, 
however, have been inconclusive. 

10030] Activation of T helper cells and cytotoxic lymphocytes (CTLs) in the development 

of vaccines has also been analyzed. Lehtinen, M., et al. for instance, has shown that some 
peptides bom the E2 protein of HPV type 16 activate T helper cells and CTLs (Biochem. 
Biophys. Res. Commun. 209(2):541-6 (1995). Similarly. Tarpey et al, has shown that 
some peptides firom HPV type 1 1 E7 protein can stimulate human HPV-specific CTLs in 
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vitro (Immunology 81:222-227 (1994)) and Borysiewicz et al. have reported a 
recombinant vaccinia virus expressing HPV 16 and HPV 17 E6 and E7 that stimulated 
CTL responses in at least one patient (Lancet 347: 1347-1357, 1996). 

10031 J Plasmodium falciparum and Malaria. Malaria, which is caused by infection with 

the parasite Plasmodium falciparum (PF), represents a major world health problem. 
Approximately 500 million people in the world are at risk from the disease, with 
approximately 200 million people achially harboring the parasites. An estimated 1 to 2 
million deaths occur each year due to malaria. (Miller et al. , Science 234: 1 349, 1 986). 
[00321 Fatal outcomes are not confined to first infections, and constant exposure is 

apparently a prerequisite for maintaining immunity. Naturally acquired sterile immunity 
is rare, if it exists at all. Accordingly, major cflbrts to develop an efficacious malaria 
vaccine have been vmdertaken. 
(00331 Human volunteers injected with irradiated PF sporozpites arc resistant to 

subsequent sporozoite challenges, which demonstrates that development of a malaria 
vaccine is indeed immunologically feasible. Furthermore, these immune individuals 
developed a vigorous response, including antibodies, and cytotoxic T lymphocyte (CTL) 
and helper T lymphocyte (HTL) components, directed against multiple antigens. 
Reproducing the breadth and mulUplicity of this response in a vaccine, however, is a task 
of large proportions. The epitope approach, as described herein, may represent a solution 
to this challenge, in that it aUows the incorporation of various antibody, CTL and HTL 
epitopes, from various proteins, in a single vaccine composition. 
I0034J Anti-sporozoite antibodies are by themselves, in general, not completely 

efficacious in clearing the infection (Egan et al.. Science 236:453, 1987). However, high 
concentrations of antibodies directed against the repeated region of the major B cell 
antigen of the sporozoite/circumsporozoite protein (CSP) have been shown to prevent liver 
cell infection in certain experimental models (Egan et al.. Science 236:453, 1987; 
Potocnjak, P. et al.. Science 207:71. 1980). The present inventors have shown that 
constructs encompassing CSP-repeat B cell epitopes and the optimized helper epitope 
PADRE™ (San Diego, CA) are highly immunogenic, and can protect in vitro against 
sporozoite invasion in both mouse and human liver cells, and protect mice in vivo against 
live sporozoite challenge (Franke e/ a/.. Vaccine 17:1201-1205. 1999) 
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I003S] PF-specific CD4* T cells also have a role in malarial immiinily beyond providing 

help for B cell and CTL responses. Experiments by Renia el al. (Renia, et ai, Proc. Natl. 
Acad. Sci. USA 88:7963, 1991) demonstrated that HTLs directed against the Plasmodium 
yoelli CS protein could in feet adoptivley transfer protection against malaria. 
(00361 Considerable data implicate CTLs in protection against pre-erythrocytic-stage 

malaria. CD8* CTLs can eliminate Plasmodium berghei- or Plasmodium yoelii-mfocXed 
mouse hepatocytes from in vitro culhire in a major histocompatibility complex (MHC)- 
restricted and antigen-restricted manner (Hoffman et al.. Science 244:1078-1081, 1989; 
Weiss et al., J. Exp. Med 171:763-773, 1990). Further, it has also been shown that the 
immunity that developed in mice vaccinated with irradiated sporozoites is also dependent 
upon the present of CD8+ T cells. These T cells accumulate in inflammatory liver 
infiltrates subsequent to challenge. Passive transfer of circumsporozoite (CSP)-specific 
CTL clones as long as three hours after inoculation of sporozoites after the parasites 
have left the bloodstream and infected liver cells) were capable of protecting animals 
against infection (Romero etal.. Nature 341:323, 1989). 
10037] It is notable that CTL-restricted responses directed against a single antigen are 

insufficient to protect mice with different MHC alleles, and a combination of multiple 
antigens was required even to protect mice from the most common laboratory strains of 
Plasmodium. These data indicate that a combination of epitopes fomi several antigens is 
necessary to elicit a protective CTL response. 
100381 Indirect evidence that CTLs are important in protective immunity against Pf in 

humans has also accumulated. It has been reported that cytotoxic CD8* T cells can be 
identified in humans immunized with PF sporozoites (Moreno, et al.. Int. Immunol. 3:997, 
1991). Further, humans immunized with irradiated sporozoites or naturally exposed to 
malaria can generate a CTL response to the pre-erythrocytic-stage antigens, CSP, 
sporozoite surface protein 2 (SSP2). liver-stage antigen-1 (LSA-1), and exported protein-1 
(Exp-1) (see, e.g. Malik et al., Proc. Natl. Acad Sci. USA 88, 3300-3304, 1991; Doolan et 
al.. Int. Immunol. 3:511-516, 1991; Hill et al. Nature 360:434-439, 1992). Additionally, 
there is evidence that the polymorphism within the CSP may be the result of selection by 
CTLs of parasites that express variant forms (MCutchan and Water, Immunol. Utt. 25:23- 
26, 1990). This is based on the observation that the variation is nonsynonymous at the 
nucleotide level, thereby indicating selective pressure at the protein level. The 
polymorphism primarily maps to identified CTL and T helper epitopes (Doolan et al.. Int. 
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Immunol. 5:27-46, 1993); and CTL responses to some of the parasite variants do not cross- 
react (Hill et ai, supra). Finally, the MHC class I human leukocyte antigen (HLA)-Bw53 
has been associated with resistance to severe malaria in The Gambia, and CTLs to a 
conserved epitope restricted by the HLA-Bw53 allele have been identified on P. 
falciparum LSA-1 (Hill ei aL, Nature 352:595-600, 1991; Hill et aL, Nature 340:434-439, 
1992). Since HLA-Bw53 is found in 15%-40% of the population of sub-Saharan Africa 
but in less than 1% of Caucasians and Asians, these data suggest evolutionary selection on 
the basis of protection against severe malaria. 

[0039] Tlius, antibody, and botli HLA class I and class 11 restricted responses directed 

against multiple sporozoite antigens appear to be involved in generating protective 
immunity to malaria. Furthermore, several important antigenic epitopes against which 
humoral and cellular immunity is focused have already been exactly delineated. 

[0040] In view of the heterogeneous immune response observed with PF infection, 

induction of a multi-specific cellular immune response directed simultaneously against 
multiple PF epitopes appears to be important for the development of an efficacious 
vaccine against PF. There is a need, however, to establish vaccine embodiments that elicit 
immime responses that correspond to responses seen in patients that clear PF infection. 

[0041] Epitope-Based Vaccines. The use of epitope-based vaccines has several 

advantages over current vaccines. The epitopes for inclusion in such a vaccine are to be 
selected from conserved regions of viral or tumor-associated antigens, in order to reduce 
the likelihood of escape mutants. The advantage of an epitope-based approach over the 
use of whole antigens is that there is evidence that the immune response to whole antigens 
is directed largely toward variable regions of the antigen, allowing for immune escape due 
to mutations. Furthermore, immunosuppressive epitopes that may be present in whole 
antigens can be avoided with the use of epitope-based vaccines. 

[0042] Additionally, with an epitope-base'd vaccine approach, there is an ability to 

combine selected epitopes (CTL and HTL) and additionally to modify the composition of 
the epitopes, achieving, for example, enhanced immunogenicity. Accordingly, the 
immune response can be modulated, as appropriate, for the target disease. Similar 
engineering of the response is not possible with traditional approaches. 
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[0043] Another major benefit of epitope-based immune-stimulating vaccines is their 

safety. The possible pathological side effects caused by infectious agents or whole protein 
antigens, which might have their own intrinsic biological activity, is eliminated. 

[0044] An epitope-based vaccine also provides the ability to direct and focus an immune 

response to multiple selected antigens from the same pathogen. Thus, patient-by-patient 
variability in the immune response to a particular pathogen may be alleviated by inclusion 
of epitopes from multiple antigens from that pathogen in a vaccine composition. A 
"pathogen" may be an infectious agent or a tumor associated molecule. 

[0045] One of Ihe most formidable obstacles to the development of broadly efficacious 

epitope-based immunotherapeutics has been the extreme polymorphism of HT.A 
molecules. In the past, effective non-genetically biased coverage of a population has been 
a task of considerable complexity; such coverage has required that epitopes be used 
specific for HLA molecules corresponding to each individual HLA allele. Therefore, 
impractically large numbers of epitopes would been required in order to cover ethnically 
diverse populations. Recently, methods have been developed that allow the identification 
of epitopes that bind multiple HLA molecules. Therefore, epitope-based vaccines can be 
designed that contain epitopes which, either individually or in combination, bind a greater 
number of HLA molecules. The resulting epitope-based vaccines have a greater breadth 
of population coverage across one or more continents and even worldwide. 

[0046] Variation In Epitopes of Infectious Agents. A challenge in the development of 

effective vaccines against infectious agents such as hepatitis B virus (HBV) (47, 60) 
hepatitis C virus (HCV) (61-63), human papilloma virus (HPV) (64, 65) Plasmodium 
falciparum (66), and human immunodeficiency virus (HIV-1) is the protein sequence 
variation associated with different isolates. This variation is the result of gene sequence 
mutations. When such mutations occur in regions encoding epitopes recognized by 
cytotoxic T-lymphocytes (CTL), they provide a mechanism for escape of the agent from 
immune system control. 

[0047] HFV-l represents an infectious agent with an especially high frequency of 

sequence variation. The sequence variation associated with HIV-1 proteins from related 
isolates, members of the same clades or types, as well as unrelated isolates, is well 
documented (1). Viral escape from CTL induced as the result of natural infection or 
vaccines was documented in nonhuman primate models where the mechanism behind this 
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escape was mutation of the primary anchor residues in dominant CTL epitopes (5-9). 
Viral escape from HlV-specific CTL has also been strongly implied by data obtained from 
HIV-1 infected individuals whose disease status change, including the transition from 
acute to chronic infection (10, 11), loss of stable control of viral replication and 
subsequent progression to ATOS (4, 12) or molher-to-child transmission (13). Thus, HIV- 
1 genetic and protein sequence variation represent a significant challenge to immune 
system-based control of viral replication, both within infected individuals and within 
populations. 

[0048] While Ihe public health need for a vaccine against HTV-1 is well recognized and 

accepted, the genetic variation of HIV-1 isolates represents a highly significant obstacle 
(1, 14-16). Several strategies have been proposed, some of which include: 

(1) Designing vaccines on HTV-l types prevalent within small, well defined 
populations or geographical regions, such as individual countries or regions, and 
producing multiple different vaccines for exclusive use within these countries or 
regions (16). 

(2) Use of HIV- 1 ancestral or consensus sequences based on HIV types present in 
larger target populations, such as groups of neighboring countries or continents 
(15, 17-19). 

(3) Incorporation of viral gene products obtained from multiple different virus 
isolates, representing diversely different types or clades, into a single 'multi- 
valent' vaccine. 

[0049] Related vaccine design concepts that incorporate many of the advantages 

associated with the approaches described above are the use of higlily conserved regions or 
epitopes derived fiiom these regions as the basis of the vaccine. The logic behind this 
approach is that conserved regions of the viral genome are those that have been 
maintained through the evolution of HIV-1 because changes impact gene product fiinction 
and general viral fitness. This theory is consistent with analyses of HIV-1 protein 
sequence data which demonstrated that CTL epitopes are concentrated in conserved 
regions and that regions devoid of CTL epitopes are the most variable (20). Additional 
support comes from published reports describing CTL responses, induced as the result of 
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natural infection or vaccination, that recognize viral proteins or epitopes common to viral 
isolates from diverse types or clades (21-26). Broad function CTL responses are also 
known to be correlated with slower progression to AIDS, at least for certain carefully 
studied populations (27, 28). Despite these reports and the clustering of CTL epitopes in 
conserved regions of HIV- 1 gene products, amino acid sequence variation of analogous 
regions and epitopes from different viral isolates, both within the same type or clade and 
from different types, remains significant. There are currently no rules guiding the 
selection of conserved regions of CTL epitopes for use in vaccines other than the use of 
amino acid sequence identity (29). 
lOOSO] A clear understanding of how CTL recognize pathogen infected cells has emerged 

over the past decade. It is now well established that small fragments of pathogen-derived 
proteins are generated, defined as peptide epitopes generally 8-11 amino acids in length, 
which bind to HLA-A, -B, or -C (human Class I Major Histocompatability Molecules) 
molecules expressed on the cell surface. Sequencing of naturally processed peptides 
bound to HLA molecules provided a means to identify the amino acid residues required 
for allele-specific epitope-peptide binding (30-32). Data obtained from X-ray 
crystallographic analysis of HLA-epitope peptide complexes, allowed for the 
identification and structural characterization of 'binding pockets' within the peptide 
binding cleft of HLA molecules. More refined epitope anchor motif definitions were then 
developed using data obtained from in vitro peptide-MHC binding assays. It is now well 
known that the main anchor residues typically occur at position 2 and the carboxyl 
terminus of peptides 8-1 1 amino acids in length, thus positions 8, 9, 10 or 1 1 (33-40). The 
definition of epitope peptide binding anchor motifs is the key to most, if not all, epitope 
prediction methods. 

[00511 Initial CTL epitope identification methods were developed using common HLA 

alleles, such as HLA-A2.1. Motifs defined using different HLA molecules were found to 
be similar and this lead to the defmition of HLA supertype families (41). The biological 
effect of this supertype relationship was first demonstrated for HFV-l epitopes in a study 
where the HLA- A3 and -All epitope peptide binding patterns repertoires were 
demonstrated to be overlapping, not only with each other but also with HLA-A31, -A33 
and -A*6801 (42). This binding specificity was defined as the HLA-A3 supertype. A 
significant overlap in peptide binding patterns was also demonstrated amongst several 
serologically distant HLA-B alleles (43, 44), and multiple HLA-A2 alleles (45, 46). 
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resulting in the definition of tlie HLA-B7 and HLA.A2 supertype families. Recognition of 
epitopes by CTL in a supertype manner has since been demonstrated to occur naturally in 
infectious diseases and cancer (47-53). 

(00521 While only two positions within CTL epitopes are typically characterized as the 

primary binding anchor positions, the amino acids that can serve as the anchor residues are 
more variable. The preferred and tolerated amino acids that can serve as anchor residues 
for the HLA-A2, -A3 and -B? supertype families of epitopes are listed in Table 1. It is 
possible for analogous mV-l epitope peptides derived from different isolates, which 
differ with respect to the amino acids used as anchor residues, to bind to HLA molecules 
similarly. This type of variation can be as conserved since it is hkely that CTL produced 
against one epitope would recognize the related epitope. Thus, variation limited to 
changes in anchor residues that result in sufficient epitope peptide binding to HLA 
molecules does not result in immune escape from CTL. Epitopes that contain this type of 
variation can be identified using the appropriately designed motif search algorithms. 

[00531 The TCR of CTL has been reported to be somewhat flexible or promiscuous with 

respect to recognition of epitope peptides bound to HLA molecules. For HIV-1, this 
flexibility was demonstrated as CTL recognition of related, but slightly variable, epitopes 
by single clones of CTL produced following natural infection (54, 55). Similar flexibility 
of CTL epitope recognition was demonstrated using rhesus macaques and natural infection 
with SIV or immunization (56, 57). This observation is not unique to HDZ-l and STV but 
rather the TCR appears to have evolved to allow promiscuous recognition of peptide 
epitope bound to MHC molecules (58). 

[00541 Selective replacement of certain amino acids in CTL epitope peptides, amino acids 

thought to represent TCR contact points, is not only tolerated but can increase the 
recognition of the epitopes by CTL clones (59). The types of amino acid substitutions that 
can be incorporated, typically amino acids that are similar in chemical properties are best 
tolerated, and their positions, independent of primary anchor positions, within a selected 
number of CTL epitopes from tumor associated antigens were also defined. 

[00551 For HIV-1 and other infectious agents, reproducible methods for predicting the 

CTL recognition of related variant epitopes that occur miongst isolates have not been 
developed. Nor have methods for identifying CTL epitopes that are most hkely to induce 
broadly functional responses when used in vaccine. Thus, there exists a need to develop 
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such methods to overcome the challenge associated with protein sequence variation in 
HIV and^ other infectious agents. 
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SUMMARY OF THE INVENTION 

[0056J The present invention is directed to methods for selecting a variant of a peptide 

epitope which induces a CTL response against another variant(s) of the peptide epitope, by 
determining whether the variant comprises only conserved residues, as defined herein, at 
non-anchor positions in comparison to the other variant(s). 

[0057] In some embodiments, antigen sequences from a population of an infectious agent, 

said antigens comprising variants of a peptide epitope, are optionally aligned (manually or 
by computer) along their length, preferably their full length. Variant(s) of a peptide 
epitope (preferably naturally occurring variants), each 8-1 1 amino acids in length and 
comprising the same MHC class I supermotif or motif, are identified manually or with the 
aid of a computer. In some embodiments, a variant is optionally chosen which comprises 
preferred anchor residues of said motif and/or which occurs with high fi-equency within 
the population of variants. In other embodiments, a variant is randomly chosen. The 
randomly or otherwise chosen variant is compared to from one to all the remaining 
variant(s) to determine whether it comprises only conserved residues in the non-anchor 
positions relative to fi-om one to all the remaining variant(s). 

[0058] The present invention is also directed to variants identified by the methods above; 

peptides comprising such variants; nucleic acids encoding such variants and peptides; cells 
comprising such variants, and/or peptides, and/or nucleic acids; compositions comprising 
such variants, and/or peptides, and/or nucleic acids, and/or cells; as well as therapeutic and 
diagnostic methods for using such variants, peptides, nucleic acids, cells, and 
compositions. 
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BRIEF DESCRIPTION OF THE DRAWINGS^IGURES 

[0059] FIGS. lA-lE. Recognition of variant peptides by CTL generated against a single 

epitope. Variant peptides were identified from 167 HTV strains for 5 HIV epitopes, 3 
HLA.A2 restricted (Env 134, A, Gag 386, B, and Vpr 62, C) and 2 HLA-AU restricted 
(Pol 98, D, and Env 47, E). These are listed according to their relationship to a previously 
determined parent (?) into single anchor substitutions (A), single non-anchor substitutions 
(NA) or multiple substitutions (M). Binding of each variant peptide is also shown. The 
number of viral sequences containing each variant peptide is shown in . the column labeled 
# Isolates, and is reported for the total sequences, Clade B sequences (B), and Clade C 
sequences (C). Finally, the ability of CTL primed against the parent peptide to recognize 
the variant peptides is shown in the bar graphs. 

[0060] FIGS. 2A-2C. Characterization of the peptide-specific T cell lines. A. FACS 

analysis of the TCRs expressed by peptide -stimulated cells after 0, 1, and 5 peptide 
stimulations, using a panel of commercially available mAb for mouse TCR 2-14. B-C. 
Peptide affinity. Parent and variant peptides were titrated against CTL that had been 
stimulated 5 times with the parent peptide. 

[00611 FIGS. 2A-2B. Recognition of a panel of variant peptides by PBL from an HIV- 

infected individual. 

[0062] FIG 4. Prediction of immunological conservation. Gag 271 variants and their 

binding are shown, along with the number of isolates that express each variant. 
Immunological recognition was predicted for each variant based on two different choices 
in the immunizing peptide. On the right, the immunogenicity for each variant is shown. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

[0063] The invention can be better understood with reference to the following definitions: 

[0064] An "antigen*' refers to a polypeptide encoded by the genome of an infectious agent, 

or other another source, but preferably an infectious agent in the present invention. 
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Examples of HIV antigens include Env, Gag, Nef, Pol, Tat, Rev, Vif, Vpr, Vpu, pi 7, p24, 
p2, p7, pi, p6. Protease, RT, Integrase, and gpl60 (preferably Env, Gag, Nef, Pol, Tat, 
Rev, Vit Vpr, Vpu). Examples of HBV antigens include Core, Env, and Pol. Examples 
of HCV antigens include Core, El, E2, Nsl, Ns2, Ns3, Ns4, and Ns5. Examples of HPV 
antigens include El, E2, E3, E4, E5, E6, E7, LI, and L2. Examples of Plasmodium 
falciparum antigens include CSP, SSP2, Expl, and LSAl. 
[006S] Throughout this disclosure, "binding data'' resulU are often expressed in terms of "ICso's." 

IC50 is the concentration of peptide in a binding assay at which 50% inhibition of binding of a 
reference peptide is observed. Given the conditions in which the assays are run (i.e., limiting HLA 
proteins and labeled peptide concentrations), these values approximate Kd values. Assays for 
determining binding are described in detail, eg., in PCT publications WO 94/20127 and WO 
94/03205, and other publications such Sidney et aL, Current Protocols in Immunology 18.3.1 
(1998); Sidney, et al, J, Immunol. 154:247 (1995); and Sette, et ai, MoL Immunol, 31:813 (1994). 
It should be noted that IC50 values can change, often dramatically, if the assay conditions are 
varied, and depending on the particular reagents used (e,g,, HLA preparation, etc.). For example, 
excessive concentrations of HLA molecules will increase the apparent measured IC50 of a given 
ligand. 

[0066] Alternatively, binding is expressed relative to a reference peptide. Although as a particular 

assay becomes more, or less, sensitive, the ICso's of the peptides tested may change somewhat, the 
binding relative to the reference peptide will not significantly change. For example, in an assay 
run under conditions such that the IC50 of the reference peptide increases 10-fold, the IC50 values 
of the test peptides will also shift approximately 10-fold. Therefore, to avoid ambiguities, the 
assessment of whether a peptide is a good (i.e. high), intermediate, weak, or negative binder is 
generally based on its ICso, relative to the IC50 of a standard peptide. The Tables included in this 
application present binding data in a preferred biologically relevant form of IC50 nM. 

[0067| Binding may also be determined using other assay systems including those using: live 

cells (e.g., Ceppellini et aL, Nature 339:392 (1989); Christnick et al. Nature 352:67 (1991); Busch 
et ai. Int. Immunol. 2:443 (1990); Hill et aL, J. Immunol. 147:189 (1991); del Guercio et ai, J. 
Immunol 154:685 (1995)), cell free systems using detergent lysates (eg., Cerundolo et ai, J. 
Immunol 21:2069 (1991)), immobilized purified MHC {e.g.. Hill et al, J. Immunol 152, 2890 
(1994); Marshall et al,J. Immunol 152:4946 (1994)), ELISA systems (e.g., Reay et al, EMBOJ. 
11:2829(1992)), surface plasmon resonance (e.g., Khilko e/ a/., 7. Biol Chem, 268:15425(1993)); 
high flux soluble phase assays (Hammer et al, J. Exp. Med. 180:2353 (1994)), and measurement 
of class I MHC stabilization or assembly (e.g., Ljunggren et al. Nature 346:476 (1990); 
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Schumacher et al. Cell 62:563 (1990); Townsend et al.. Cell 62:285 (1990); Parker et at., J. 
Immunol. 149:1896(1992)). 

[00681 As used herein, "high affinity" with respect to HLA class I molecules is defined as binding 

with an ICjo or Kd value, of 50 nM or less, "intermediate affinity" is binding with an ICjo or Kd 
value of between 50 and about 500 nM, weak affinity is binding with an ICjo or Kd value of 
between about 500 and about 5000 nM. "High affinity" with repcct to binding to HLA class II 
molecules is defined as binding with an IC50 or Kd value of 100 nM or less; "intermediate affinity" 
is binding with an ICjo or Kd value of between about 100 and about 1000 nM. 

[00691 A "computer" or "computer system" generally includes: a processor and related computer 

programs; at least one information storage/retrieval apparatus such as a hard drive, a disk drive or 
a tape drive; at least one input apparatus such as a keyboard, a mouse, a touch screen, or a 
microphone; and display structure, such as a screen or a printer. Additionally, the computer may 
include a communicatirai channel in communication vfilh a network. Such a computer may 
include more or less than what is listed above. 

[00701 "Cross-reactive binding" indicates that a peptide is bound by more than one HLA 

molecule; a synonym is degenerate binding. 

[0071] A "cryptic qjitope" elicits a response by immunization with an isolated peptide, but the 

response is not cross-reactive in vitro when intact whole protein, which comprises the epitope, is 
used as an antigen. 

[00721 The term "derived" when used to discuss an epitope is a synonym for "prepared." A 

derived epitope can be isolated firom a natural source, or it can be synthesized in accordance with 
standard protocols in the art. Synthetic epitopes can comprise artificial amino acids "amino acid 
mimetics," such as D isomers of natural occurring L amino acids or non-natural amino acids such 
as cyclohexylalanine. A derived/prepared epitope can be an analog of a native epitope. 

[00731 A "diluent" includes sterile liquids, such as water and oils, including those of petroleum, 

animal, vegetable or synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and 
the like. Water is a preferred diluent for pharmaceutical compositions. Saline solutions and 
aqueous dextrose and glycerol solutions can also be employed as diluents, particulariy for 
injectable solutions. 

[00741 A "dominant epitope" is an epitope that induces an immune response upon immunization 

with a whole native antigen (see. e.g., Sercarz, et al., Annu. Rev. Immunol. 11:729-766. 1993). 
Such a response is cross-reactive in vitro with an isolated peptide epitope. 

[00751 An "epitope" is the collective features of a molecule, such as primary, .secondaiy and 

tertiary peptide structure, and charge, that together form a site recognized by an immunoglobulin, 
T cell receptor or HLA molecule. Alternatively, an epitope can be defined as a set of amino acid 
residues which is involved in recognition by a particular immunoglobulin, or in the context of T 
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cells, those residues necessary for recognition by T cell receplor proleins and/or Major 
Histocompatibility Complex (MHC) receptors. Epitopes are present in nature, and can be 
isolated, purified or otherwise prepared/derived by humans. For example, epitopes can be 
prepared by isolation from a natural source, or they can be synthesized in accordance with standard 
protocols in the art. Synthetic epitopes can comprise artificial amino acids, "amino acid 
mimetics," such as D isomers of naturally-occurring L amino acids or non-naturally-occuring 
amino acids such as cyclohexylalanine. Throughout this disclosure, epitopes may be referred to in 
some cases as peptides. The variants of the invention are set forth in Tables 6-9 and Figures 1 A-4. 

10076] It is to be appreciated that proteins or peptides that comprise a variant of the invention as 

well as additional amino acid(s) are still within the bounds of tlie invention. In certain 
embodiments, the peptide comprises a fragment of an antigen. A "fragment of an antigen" or 
"antigenic fragment" or simply "fragment" is a portion of an antigen which has 100% identity with 
a wild type antigen or naturally-ocurring variant thereof. The fragment may or may not comprise 
an epitope of the invention. The fragment may be less than or equal to 600 amino acids, less than 
gr equal to 500 amino acids, less than or equal to 400 amino acids, less than or equal to 250 amino 
acids, less than or equal to 100 amino acids, less than or equal to 85 amino acids, less than or equal 
to 75 amino acids, less than or equal to 65 amino acids, or less than or equal to 50 amino acids in 
length. In certain embodiments, a fragment is e.g., less than 101 or less than 51 amino acids in 
length, in any increment down to 5 amino acids in length. For example, the fragment may be 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17. 18, 19, 20, 21, 22. 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 
60, 61, 62, 63, 64, 65, 66, 67, 68, 69. 70, 71, 72, 73, 74, 75, 76, 77, 78. 79. 80, 81, 82. 83, 84, 85. 
86, 87, 88, 89, 90, 91 , 92, 93, 94, 95, 96, 97, 98, 99, or 100 amino acids in length. 

[0077] In certain embodiments, there is a limitation on the length of a peptide of the invention. 

The embodiment that is length-limited occurs when the protein/peptide comprising an epitope of 
the invention comprises a region (i.e., a contiguous series of amino acids) having 100% identity 
with a native sequence. In order to avoid the definition of epitope from reading, e.g., on whole 
natural molecules, there is a limitation on tlie length of any region that has 100% identity with a 
native peptide sequence. Thus, for a peptide comprising an epitope of the invention and a region 
with 100% identity with a native peptide sequence, the region with 100% identity to a native 
sequence generally has a length of: less than or equal to 600 amino acids, often less than or equal 
to 500 amino acids, often less than or equal to 400 amino acids, often less than or equal to 250 
amino acids, often less than or equal to 100 amino acids, often less than or equal to 85 amino 
acids, often less than or equal to 75 amino acids, often less than or equal to 65 amino acids, and 
often less than or equal to SO amino acids. In certain embodiments, an "epitope" of the invention 
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is comprised by a peptide having a region with less than 51 amino acids that has 100% identity to a 
native peptide sequence, in any increment down to 5 amino acids. 

[0078] Accordingly, peptide or protein sequences longer than 600 amino acids are within the 

scope of the invention, so long as they do not comprise any contiguous sequence of more than 600 
amino acids that have 100% identity with a native peptide sequence. For any peptide that has five 
contiguous residues or less that correspond to a native sequence, there is no limitation on the 
maximal length of that peptide in order to fall within the scope of the invention. It is presently 
preferred that a peptide of the invention (e.g., a peptide comprising an epitope of the invention) be 
less than 600 residues long in any increment down to eight amino acid residues. 

10079] A peptide epitope occurring with "high frequency" is one that occurs iji at least 

30%, at least 40%, at least 50%, at least 60%, at least .70%, at least 80%, or at least 90% of 
the infectious agents in a population. A "high frequency" peptide epitope is one of the 
more common in a population, preferably the first most common, second most common, 
third most common, or fourth most common in a population of variant peptide epitopes. 

10080] "Human Leukocyte Antigen" or "HLA" is a human class I or class 11 Major 

Histocompatibility Complex (MHC) protein (see, e.g., Stites, ei aL, IMMUNOLOGY, 8^" ED., Lange 
Publishing, Los Altos, CA (1994). 

[0081] An "HLA supertype or HLA family", as used herein, describes sets of HLA molecules 

grouped on the basis of shared peptide-binding specificities. HLA class I molecules that share 
somewhat similar binding affinity for peptides bearing certain amino acid motifs are grouped into 
such HLA supertypes. The terms HLA superfamily, HLA supertype family, HLA family, and 
HLA xx-like molecules (where **xx" denotes a particular HLA type), are synonyms. See Tables 1- 
4. 

[0082] As used herein, "high affinity" with respect to HLA class I molecules is defined as binding 

with an IC50, or Kd value, of 50 nM or less; "intermediate affinity" is binding with an IC50 or Kd 
value of between about 50 and about 500 nM; "weak affinity" is binding with an IC50 or Kd value 
between about 500 and about 5000 nM. "High affinity" with respect to binding to HLA class U 
molecules is defmcd as binding with an IC50 or Kd value of 100 nM or less; "intermediate affinity" 
is binding with an IC50 or Kd value of between about 100 and about 1000 nM. See "binding data." 

[0083] An "IC50" is the concentration of peptide in a binding assay at which 50% inhibition of 

binding of a reference peptide is observed. Given the conditions in which the assays are run (i.e., 
limiting HLA proteins and labeled peptide concentrations), these values approximate Kq values. 
See "binding data." 

[0084] The terms "identical" or percent "identity," in the context of two or more peptide 

sequences or antigen fiagments, refer to two or more sequences or subsequences that are the same 
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or have a specified percentage of amino acid residues that are the same, when compared and 
aligned for maximum correspondence over a comparison window, as measured using a sequence 
comparison algorithm or by manual alignment and visual inspection. 

[0085] An "immunogenic" peptide or an "immunogenic" epitope or ""peptide epitope" is a peptide 

that comprises an allele-specific motif or supermotif such that the peptide will bind an HLA 
molecule and induce a CTL and/or HTL response. Thus, immunogenic peptides of the invention 
are capable of binding to an appropriate HLA molecule and thereafter inducing a cytotoxic T 
lymphocyte (CTL) response, or a helper T lymphocyte (HTL) response, to the peptide. 

I0086J An "infectious agent" refers to a disease-causing microorganism, including viruses, 

bacteria, fungi, and protozoa against which a cellular immune response, preferably a CTL 
response, plays a role in acquired immunity. Examples of infectious agents include 
viruses such as human immunodeiiciency virus (HIV), hepatitis B virus (HBV), hepatitis 
C virus (HCV), human papillomma virus (HPV), Influenza virus, Dengue virus, Epstein- 
Barr virus, bacteria such as Mycobacterium tuberculosis and Chlamydia, fungi such as Candida 
albicans, Crypiococcus neoformans, Coccidoides spp., Histoplasma spp, and Aspergillus 
fumigatis, protozoa such as Plasmodium spp,, including P. falciparum, Trypanosoma spp.. 
Schistosoma spp., Leishmania spp and the like. Preferred infectious agents include HIV, HBV, 
HCV, HPV, Epstein-Barr virus, Plasmodium falciparum. Influenza virus and Dengue 
virus. 

(0087] The phrases "isolated" or "biologically pure" refer to material which is substantially or 

essentially free from components which normally accompany the material as it is found in its 
native state. Thus, isolated peptides in accordance with the invention preferably do not contain 
materials normally associated with the peptides in their in situ environment. An "isolated" epitope 
refers to an epitope that does not include the whole sequence of the antigen or polypeptide from 
which the epitope was derived. Typically the "isolated" epitope does not have attached thereto 
additional amino acids that result in a sequence that has 100% identity with a native sequence. 
The native sequence can be a sequence such as a tumor-associated antigen from which the epitope 
is derived. Thus, the term "isolated" means that the material is removed from its original 
environment (e.^., the natural environment if it is naturally occurring). For example, a naturally- 
occurring polynucleotide or peptide present in a living animal is not isolated, but the same 
polynucleotide or peptide, separated from some or all of the coexisting materials in die natural 
system, is isolated. Such a polynucleotide could be part of a vector, and/or such a polynucleotide 
or peptide could be part of a composition, and still be "isolated" in that such vector or composition 
is not part of its natural environment. Isolated RNA molecules include in vivo or in vitro RNA 
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Iianscripls of .he DNA molecules of the present invention, and further include such molecules 
produced synthetically. 

[0088] "Major Histocompatibility Complex" or «MHC" is a cluster of genes that plays a role in 

control of the cellular interactions responsible for physiologic immune responses. In humans, the 
MHC complex is also known as the human leukocyte antigen (HLA) complex. For a detailed 
description of the MHC and HLA complexes, see. Paul, FUNDAMENTAL IMMUNOLOGY, 3*° 
Ed., Raven Press, New York (1993). 
[0089] The term "motif refers to a pattern of residues in an amino acid sequence of 

defined length, preferably a peptide of less than about 15 amino acids in length, or less 
than about 13 amino acids in length, usually from about 8 to about 13 amino acids (e.g., 8. 
9. 10, 1 1 , 12, or 13) for a class T HLA motif and fiom about 6 to about 25 amino acids 
(e.g., 6, 7, 8, 9. 10. 1 1, 12. 13. 14. 15. 16, 17. 18, 19, 20, 21. 22, 23. 24. or 25) for a class II 
HLA motif, which is recognized by a particular HLA molecule. Motifs are typically 
different for each HLA protein encoded by a given human HLA allele. These motifs often 
differ in their pattern of the primary and secondary anchor residues. See Tables 1-3. 
[0090] A "native" or a "wild type" sequence refers to a sequence found in nature. 

[0091] A "negative binding residue" or "deleterious residue" is an amino acid which, if present at 

certain positions (typically not primar/ anchor positions) in a peptide epitope, results in decreased 
binding affinity of the peptide for the peptide's corresponding HLA molecule. 
10092] The term "peptide" is used interchangeably with "oligopeptide" in the present specification 

to designate a series of residues, typically L-amino acids, connected one to the other, typically by 
peptide bonds between the a-amino and carboxyl groups of adjacent amino acids. 
[0093] A "PanDR binding" peptide or "PADRE*" peptide (Epimmune. San Diego, CA) is a 

member of a family of molecules that binds more than one HLA class II DR molecule. The 
pattern that defines the PADRE* family of molecules can be referred to as an HLA Class H 
supemiotif. A PADRE® molecule binds to HLA-DR molecules and stimulates in vitro and in vivo 
human helper T lymphocyte (HTL) responses. For a further definition of the PADRE® family, see 
copending application US serial Nos. 09/709.774, filed November 11. 2000; and 09/707.738, filed 
November 6, 2000; PCT publication Nos WO 95/07707. and WO 97/26784; U.S. Patent Nos. 
5.736.142 issued April 7. 1998; 5.679.640. issued October 21. 1997; and 6,413,935. issued July 2 
2002. 

[0094] "Pharmaceutically acceptable" refers to a generally non-toxic, inert, and/or physiologically 

compatible composition or component of a composition. 
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[00951 A "pharmaceutical cxcipient" or "excipient" comprises a material such as an adjuvant, a 

carrier, pH-adjusting and buffering agents, tonicity adjusting agents, wetting agents, preservatives, 
and the like. A ''pharmaceutical excipient" is an excipient which is pharmaceutically acceptable. 

[0096] A "primary anchor residue** is an amino acid at a specific position along a peptide 

sequence which is understood to provide a contact point between the immunogenic peptide and die 
HLA molecule. One, two or three, primary anchor residues within a peptide of defmed length 
generally defines a "motif for an immunogenic peptide. These residues are understood to fit in 
close contact with peptide binding grooves of an HLA molecule, with their side chains buried in 
specific pockets of the binding grooves themselves. In one embodiment of an HLA class I motif, 
the primary anchor residues are located at position 2 (from the amino terminal position) and at the 
carboxyl terminal position of a peptide epitope in accordance with the invention. The primary 
anchor positions for each motif and supermotif of HLA Class 1 are set forth in Tables 1-2. For 
example, analog peptides can be created by altering the presence or absence of particular residues 
in these anchor positions. Such analogs are used to modulate the binding affinity of an epitope 
comprising a particular motif or supermotif. A "preferred primary anchor residue" is an 
anchor residue of a motif or supermotif that is associated with optimal binding. Preferred 
primary anchor residues are indicated in bold-face in Tables 1-2. A "tolerated primary 
anchor residue" is an anchor residue of a motif or supermotif that is associated with 
binding to a lesser extent than a preferred residue. Tolerated primary anchor residues are 
indicated in italicized text in Tables 1-2. 

[0097] "Promiscuous recognition" by a TCR is where a distinct peptide is recognized by the 

various T cell clones in the context of various HLA molecules. Promiscuous binding by an HLA 
molecule is synonymous with cross-reactive binding. 

[00981 A "protective immune response" or 'therapeutic inunune response" refers to a CTL and/or 

an HTL response to an antigen derived from an antigen of an infectious agent, which in some way 
prevents or at least partially arrests disease symptoms, side effects or progression. The immune 
response may also include an antibody response which has been facilitated by the stimulation of 
helper T cells. 

[00991 By "ranking" the variants in a population of peptide epitopes is meant ordering 

each variant by its frequency of occurrance relative to the other variants. 

[00100] The term "residue" refers to an amino acid or amino acid mimetic incorporated into a 

peptide or protein by an amide bond or amide bond mimetic. 

[00101] A "secondary anchor residue" is an amino acid at a position other than a primary anchor 

position in a peptide which may influence peptide binding. A secondary anchor residue occurs at a 
significantly higher frequency amongst HLA-bound peptides than would be expected by random 
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dislribution of amino acids at a given position. A secondary anchor residue can be identified as a 
residue which is present at a higher frequency among high or intermediate affinity binding 
peptides, or a residue otherwise associated with high or intermediate affinity binding. Tlie 
secondary anchor residues are said to occur at "secondary anchor positions.** For example, analog 
peptides can be created by altering the presence or absence of particular residues in these 
secondary anchor positions. Such analogs are used to finely modulate the binding affinity of an 
epitope comprising a particular motif or supermotif The terminology "fixed peptide'' is generally 
used to refer to an analog peptide that has changes in primary anchore position; not secondary. 

[001021 A "subdominant epitope" is an epitope which evokes little or no response upon 

immunization with a whole antigen or a fragment of the whole antigen comprising a subdominant 
epitope and a dominant epitope, which comprise the epitope, but for which a response can be 
obtained by immunization with an isolated peptide, and this response (unlike the case of cryptic 
epitopes) is detected when whole antigen or a fragment of the whole antigen comprising a 
subdominant epitope and a dominant epitope is used to recall the response in vitro or in vivo, 

[00103] A "supermotif is a peptide binding specificity shared by HLA molecules encoded by two 

or more HLA alleles. Preferably, a supermotif-bearing peptide is recognized with high or 
intermediate affinity (as defined herein) by two or more HLA aritigens. 

[001041 "Synthetic peptide" refers to a peptide that is abtained from a non-natural source, eg., is 

man-made. Such peptides may be produced using such methods as chemical synthesis or 
recombinant DNA technology. "Synthetic peptides" include "fusion proteins." 

[00105] As used herein, a "vaccine" is a composition used for vaccination, e.g., for prophylaxis or 

therapy, that comprises one or more peptides of the invention. There are numerous embodiments 
of vaccines in accordance with the invention, such as by a cocktail of one or more peptides; one or 
more peptides of the invention comprised by a polyepitopic peptide; or nucleic acids that encode 
such peptides or polypeptides, e.g., a minigene that encodes a polyepitopic peptide. The "one or 
more peptides" can include any whole unit integer from 1-150, e.g., at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 
36, 37, 38, 39, 40, 41, 42, 43, 44. 45, 46, 47, 48, 49, 50, 51 , 52, 53, 54, 55, 56, 57, 58, 59, 60, 65, 
70, 75, 80, 85, 90, 95, 100, 105, 1 10, 1 15, 120, 125, 1 30, 135, 140, 145, or 150 or more peptides of 
the invention. The peptides or polypeptides can optionally be modified, such as by lipidation, 
addition of targeting or other sequences. HLA class I-binding peptides of the invention can be 
linked to HLA class D-binding peptides, e.g., a PADRE® universal HTL-bindind peptide, to 
facilitate activation of both cytotoxic T lymphocytes and helper T lymphocytes. Vaccines can 
comprise peptide pulsed antigen presenting cells, eg., dendritic cells. 

100106] A ''variant of a peptide epitope" refers to a peptide that is identified from a 

different viral strain at the same position in an aligned sequence, and that varies by one or 
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more amino acids from the parent peptide epitope. Examples of peptide epitope variants 
include those shown in Tables 6-9 and Figures lA-4. A "variant of an antigen" refers to 
an antigen that comprises at least one variant of a peptide epitope. Examples of antigen 
variants include those listed by sequence and/or accession number in Tables 10-22. A 
"variant of an infectious agent" refers to an infectious agent whose genome encodes at 
least one variant of an antigen. Variants of infectious agents are related viral, bacterial, 
funagl, or protozoan strains or isolates that vary in sequence but cause the same disease 
symptoms. Examples of infectious agent variants include HTV Clade A, B, and C 
subtypes, HBV subtypes adr. ayr, adw, and ayw, HCV types 1, 2. 3, 4, 5, and 6, HPV 
strains 1-92 (preferably strains 16, 18, 31, 33, 45, 52, 56, and 58) (sec Tabic 10, listing 
accession numbers for the complete genome sequences of 167 HIV variants; Table 22, 
showing an alignment of the complete polyprotcin sequences of 50 HCV variants) (see 
also. Human Retroviruses and AIDS 2000: A Compilation and Analysis of Nucleic Acid 
and Amino Acid Sequences. Kuiken CL, et al., Eds. Theoretical Biology and Biophysics 
Group, Los Alamos National Laboratory, Los Alamos, NM). 
[001071 The nomenclature used to describe peptides/proteins follows the conventional practice 

wherein the amino group is presented to die left (the N-terminus) and the carboxyl group to the 
right (the C-terminus) of each amino acid residue. When amino acid residue positions are referred 
to in a peptide epitope they are numbered in an amino to carboxyl direction with position one 
being the position closest to the amino terminal end of the epitope, or the peptide or protein of 
which it may be a part. In the formulae representing selected specific embodiments of Ihc present 
invention, the amino- and carboxyl-tcrminal groups, although not specifically shown, are in the 
fomi they would assume at physiologic pH values, unless otherwise specified. In the amino acid 
structure formulae, each residue is generally represented by standard three letter or single letter 
designations. The L-form of an amino acid residue is represented by a capital single letter or a 
capital first letter of a flircc-lctter symbol, and the D-fonn for those amino acids having D-fomis is 
represented by a lower case single letter or a lower case three letter symbol. However, when three 
letter symbols or fiiU names are used without capitals, they may refer to L amino acids. Glycine 
has no asymmetric carbon atom and is simply refen-ed to as "Gly" or "G". The amino acid 
sequences of peptides set forth herein are generally designated using the standard single letter 
symbol. (A. Alanine; C, Cysteine; D. Aspartic Acid; E. Glutamic Acid; F, Phenylalanine; G. 
Glycine; H, Histidine; I, Isoleucine; K, Lysine; L, Leucine; M. Methionine; N, Asparagine; P, 
Proline; Q, Glutamine; R, Arginine; S. Serine; T. Threonine; V, Valine; W, Tryptophan; and Y, 
Tyrosine.) in addition to these symbols, "B"in the single letter abbreviations used herein 
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designates a-amino butyric acid. In some embodiments, a-amuio butyric acid may be replaced 
with cysteine. 



APC 
CD3 
CD4 
CDS 
CEA 
CTL 
DC: 



DLT: 

DMSO: 

ELISA: 

E:T: 

G-CSF: 

GM-CSF: 

HBV: 

HER2/neu: 

HLA: 

IILA-DR: 

HPLC: 

HTC: 

HTL: 

TD: 

IFNy: 

IL-4: 

IV: 

1-^30%* 

MAb: 

MAGE: 

MLR: 

MNC: 

PB: 

PBMC: 
ProGF™: 

SC: 

S.E.M.: 

QD: 

TAA: 

TNF: 

WBC: 



Acronyms used herein are as follows: 

Antigen presenting cell 

Pan T cell marker 

Helper T lymphocyte marker 

Cytotoxic T lymphocyte marker 

Carcinoembryonic antigen (see, e.g., SEQ ID NO: 363) 

Cytotoxic T lymphocyte 

Dendritic cells. DC functioned as potent antigen presenting cells by stimulating 
cytokine release from CTL lines that were specific for a model peptide derived 
from hepatitis B virus. In vivo experiments using DC pulsed ex vivo with an HBV 
peptide epitope have stimulated CTL immune responses in vivo following delivery 
to naive mice. 

Dose-limiting toxicity, an adverse event related to therapy. 
Dimethylsulfoxide 

Enzyme-linked immunosorbant assay 

Effector:Target ratio 

Granulocyte colony-stimulating factor 

Granulocyte-macrophage (monocyte)-colony stimulating factor 
Hepatitis B virus 

A tumor associated antigen; c-erbB-2 is a synonym (see, e.g., SEQ ID NO: 364) 

Human leukocyte antigen 

Human leukocyte antigen class n 

High Performance Liquid Chromatography 

Helper T Cell 

Helper T Lymphocyte. A synonym for HTC. 
Identity 

Interferon ganmia 

Interleuldn-4 

Intravenous 

Cytotoxic activity for 10^ effector cells required to achieve 30% lysis of a target 
cell population, at a 100: 1 (E:T) ratio. 
Monoclonal antibody 

Melanoma antigen (see, e.g., SEQ ID NO: 365 and 366 for MAGE2 and MAGE3) 
Mixed lymphocyte reaction 
Mononuclear cells 
Peripheral blood 

Peripheral blood mononuclear cell 

Progenipoietin^*^ product (Searle, St. Louis, MO), a chimeric flG/G- 

CSF receptor agonist. 

Subcutaneous 

Standard error of the mean 

Once a day dosing 

Tumor Associated Antigen 

Tumor necrosis factor 

White blood cells 
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[00108J The following describes the peptides, nucleic acid molecules, compositions, and 
methods of the invention in more detail. 

Methods of Identifying Candidate Peptide Epitopes 

[00109] The present invention is directed to methods for selecting a variant of a peptide 
epitope which induces a CTL response against another variant(s) of the peptide epitope, by 
determining whether the variant comprises only conserved residues, as defined herein, at 
non-anchor positions in comparison to the other variant(s). 

[00110] In some embodiments, antigen sequences from a population of an infectious agent, 
said antigens comprising variants of a peptide epitope, are optionally aligned (manually or 
by computer) along their length, preferably their full length. Variant(s) of a peptide 
epitope (preferably naturally occurring variants), each 8-11 amino acids in length and 
comprising the same MHC class I supennotif or motif, are identified manually or with the 
aid of a computer. In some embodiments, a variant is optionally chosen which comprises 
preferred anchor residues of said motif and/or which occurs with high frequency within 
the population of variants. In other embodiments, a variant is randomly chosen. The 
randomly or otherwise chosen variant is compared to from one to all the remaining 
variant(s) to determine whether it comprises only conserved residues in the non-anchor 
positions relative to from one to all the remaining variant(s). 

[00111] The present invention is also directed to variants identified by the methods above; 

peptides comprising such variants; nucleic acids encoding such variants and peptides; cells 
comprising such variants, and/or peptides, and/or nucleic acids; compositions comprising 
such variants, and/or peptides, and/or nucleic acids, and/or cells; as well as therapeutic and 
diagnostic methods for using such variants, peptides, nucleic acids, cells, and 
compositions. 

[00112] In some embodiments, the invention is directed to a method for identifying a 

candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, variants of 
a peptide epitope 8-11 amino acids in length, each variant comprising 
primary anchor residues of the same HLA class I binding motif; and 
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b) determining whether one of said variants comprises only conserved 
non-anchor residues in comparison to at least one remaining variant, 
thereby identifying a candidate peptide epitope. 



[00113] In some embodiments, (b) comprises identifying a variant which comprises only 
conserved non-anchor residues in comparison to at least 25%, at least 50%, at least 75%, 
at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% of the 
remaining variants. 

[00114] In some embodiments, the invention is directed to a method for identifying a 
candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, fix>m a particular antigen of an infectious agent, variants of 
a peptide epitope 8-11 amino acids in length, each variant comprising 
primary anchor residues of the same HLA class I binding motif; 

b) determining whether each of said variants comprises conserved, semi- 
conserved or non-conserved non-anchor residues in comparison to each 
of the remaining variants; and 

c) identifying a variant which comprises only conserved non-anchor 
residues in comparison to at least one remaining variant. 

[00115] hi some embodiments, (c) comprises identifying a variant which comprises only 

conservative non-anchor residues in comparison to at least 25%, at least 50%, at least 
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% 
of the remaining variants. 

[00116] In some embodiments, the invention is directed to a method for identifying a 

candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, a 
population of variants of a peptide epitope 8-1 1 amino acids in length, 
each peptide epitope comprising primary anchor residues of the same 
HLA class I binding motif; 

b) choosing a variant selected from the group consisting of: 

i) a variant which comprises preferred primary anchor residues 
of said motif; and 
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ii) a variant which occurs with high finequency within the 

population of variants; and 
c) determining whether the variant of (b) comprises only conserved non- 
anchor residues in comparison to at least one remaining variant, thereby 
identifying a candidate peptide epitope. 

[001171 In some embodiments, (c) comprises identifying a variant which comprises only 
conservative non-anchor residues in comparison to at least 25%, at least 50%, at least 
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% 
of the remaining variants. 

[00118] In some embodiments,- the invention is directed to method for identifying a 

candidate peptide epitope which induces a HLA class I CTL response against variants of 
said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, a 
population of variants of a peptide epitope 8-1 1 amino acids in length, 
each peptide epitope comprising primary anchor residues of the same 
HLA class I binding motif; 

b) choosing a variant selected from the group consisting of: 

i) a variant which comprises preferred primary anchor residues of 
said motif; and 

ii) a variant which occurs with high frequency within the 
population of variants; and 

c) determining whether the variant of (b) comprises conserved, semi- 
conserved or non-conserved non-anchor residues in comparison to each 
of the remaining variants; and 

d) identifying a variant which comprises only conserved non-anchor 
residues in comparison to at least one remaining variant. 

[00119] In some embodiments, (d) comprises identifying a variant which comprises only 
conservative non-anchor residues in comparison to at least 25%, at least 50%, at least 
75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% 
of the remaining variants. 

[00120] In some embodiments, (a) comprises aligning the sequences of said antigens. 
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[00121] In some embodiments, (b) comprises comprises choosing a variant which 

comprises preferred primary anchor residues of said motif 
[001 22 J In some embodiments, (b) comprises comprises choosing a variant which occurs 

with high frequency within said population. 
[00123] In some embodiments, (b) comprises ranking said variants by frequency of 

occurrence within said population. 
[00124] In some embodiments, (b) comprises choosing a variant which comprises 

preferred primary anchor residues of said motif and which occurs with high frequency 

within said population. 

[00125] In some embodiments, (b) comprises ranking said variants by frequency of 

occurrence within said population. 
[00126] In some embodiments, Ihe identified variant comprises the fewest conserved 

anchor residues in comparison to each of the remaining variants. 
100127] In some embodiments, the remaining variants comprise 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 27, 28, 30, 35, 40, 45, 50, 

55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190. 200, 

220, 240, 260, 280, or 300 variants. 
[00128] In some embodiments, the infectious agent is selected from the group consisting 

of: HIV, HBV, HCV, HPV, Plasmodium falcipa rum. Influenza virus, and Dengue virus, 

Epstein-Barr virus, Mycobacterium tuberculosis. Chlamydia, Candida albicans, Cryptococcus 

neoformans, Coccidoides spp., Histoplasma spp, Aspergillus fumigatis, Plasmodium spp, 

Trypanosoma spp.. Schistosoma spp, and Leishmania spp. 
[00129] In some embodiments, the infectious agent is selected from the group consisting 

of: HIV, HBV, HCV, HPV, Plasmodium falciparum. Influenza virus, and Dengue virus. 
[00130] In some embodiments, the infectious agent is HIV and the antigen is selected from 

the group consisting of: Gag, Env, Pol, Nef, Rev, Tat, Vif, Vpr, and Vpu. 
[00131] In some embodiments, the infectious agent is HBV and the antigen is selected from 

the group consisting of: Pol, Env, Core, and NSl/Env2. 
[00132] In some embodiments, the infectious agent is HCV and the antigen is selected from 

the group consisting of: Core, El, E2, NS 1 , NS2, NS3, NS4, and NS5. 
100133] In some embodiments, the infectious agent is HPV and the antigen is selected from 

the group consisting of: El, E2, E3, E4, E5, E6, E7, LI, and L2. 
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[001341 In some embodiments, the infectious agent is Plasmodium falciparum and the 

antigen is selected from the group consisting of: CSP, SSP2, EXPl, LSAl. 
[00135] In some embodiments, the selected variant and the at least one remaining variant 

comprise different primary anchor residues of the same motif or supcrmotif 
[00136] In some embodiments, the motif or supermotif is selected from the group 

consisting of those in Tables 1-2. 
[00137] In some embodiments, the conserved non-anchor residues are at any of positions 3- 

7 of said variant. 

[00138] In some embodiments, the variant comprises only 1-3 conserved non-anchor 

residues compared to at least one remaining variant. 
[00139] In some embodiments, the variant comprises only 1-2 conserved non-anchor 

residues compared to at least one remaining variant. 
[00140] In some embodiments, the variant comprises only 1 conserved non-anchor residue 

compared to at least one remaining variant. 
[00141] In some embodiments, the infectious agent is HPV, and further wherein, the HPV 

infectious agent is selected from the group consisting of HPV strains 16, 18, 31, 33, 45, 

52, 56, and 58. 

[00142] In some embodiments, the variants are a population of naturally occurring variants. 

[00143] Optional Alignment Optionally, antigen sequences, either full-length or partial, 

may be aligned manriually or by computer. Convenient computer programs for aligning 
multiple sequences include Omiga, Oxford software, version 1.1.3, using ClustalW 
alignment, using an open gap penalty of 10.0, extend gap penalty of 0.05, and delay 
divergent sequences of 40.0 (See, e.g., Table 21); and BLASTP 2,2.5 (Nov-16-2002) 
(Altschul, S.F., et al.. Nucleic Acids Res. 25:3389-3402 (1997)) using a cutoff = 3e-88 (to 
select human sequences) (see, e.g., Table 20). Alternatively, alignments may be obtained 
through publicly available sources such as published joumal articles and published patent 
documents or as disclosed herein (see, e.g.. Tables 10-22). 

[00144] HLA Class I Motifs Indicative of CTL Inducing Peptide Epitopes. A large 
fraction of HLA class I and class II molecules can be classified into a relatively few 
supertypes, each respective supertype characterized by largely overlapping peptide 
binding repertoires, and consensus structures of the main peptide binding pockets. Thus, 
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peptides of the present invention are preferably identified by ihe primary residues of any 
one of several HLA-spccific amino acid motifs, or if the presence of the motif corresponds 
to the ability to bind several allele-specific HLA antigens, a supermotif (see, e.g.. Tables 
1-2). The preferred primary residues are indicated in bold, while the tolerated primary 
residues are indicated by italics* 
[00145] The primary anchor residues of the HLA class I peptide epitope supermotifs and 

motifs are summarized in Tables 1-2. Preferred primary anchors are shown in bold, while 
tolerated primary anchors are shown in italics. Primary and secondary anchor positions 
for HLA Class I are summarized in Table 3. AUele-specific HLA molecules that fall 
within the various HLA class I supertypes are listed in Table 4. In some cases, patterns of 
amino acid residues are present in both a motif and a supermotif The relationship of a 
particular motif and any related supermotif is indicated in the description of the individual 
motifs. 

[00146] Thus, the peptide motifs and supermotifs described below, and summarized in 
Tables 1-2, provide guidance for the identification and use of peptide epitopes comprising 
primary anchor residues of motifs or supermotifs in accordance with the invention. 

[001471 Allele-specific HLA molecules that comprise HLA class I supertype families are 
listed in Table 4. 

[00148] HLA-Al supermotif. The HLA-Al supermotif is characterized by the presence in 
peptide ligands of a small (T or S) or hydrophobic (L, I, V, or M) primary anchor residue 
in position 2, and an aromatic (Y, F, or W) primary anchor residue at the C-terminal 
position of the epitope. The corresponding family of HLA molecules that bind to the Al 
supermotif {i.e., the HLA-Al supertype) is comprised of at least A*0I01, A*2601, 
A*2602, A*2501, and A*3201 (see, e.g., DiBrino, M. et al, J. Immunol. 151:5930, 1993; 
DiBrino, M. et al, J. Immunol 152:620, 1994; Kondo, A. et al, Immunogenetics 45:249, 
1997). Other allele-specific HLA molecules predicted to be members of the Al 
superfamily are shown in Table 4. Peptides binding to each of the individual HLA 
proteins can be modulated by substitutions at primary and/or secondary anchor positions, 
preferably choosing respective residues specified for the supermotif 

[00149] HLA-A2 supermotif. Primary anchor specificities for allele-specific HLA-A2.1 
molecules {see, e.g., Falk et al. Nature 351:290-296, 1991; Hunt et al. Science 255:1261- 
1263, 1992; Parker et al, J, Immunol 149:3580-3587, 1992; Ruppert et al. Cell 74:929- 
937, 1993) and cross-reactive binding among HLA-A2 and -A28 molecules have been 
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described. (See, e.g., Fruci et ai. Human Immunol. 38:187-192, 1993; Tanigaki et al.. 
Human Immunol. 39:155-162, 1994; Del Guercio et al., J. Immunol. 154:685-693, 1995; 
Kast et al., J. Immunol. 152:3904-3912, 1994 for reviews of relevant data.) These primary 
anchor residues define the HLA-A2 supermotif; which presence in peptide ligands 
corresponds to the ability to bind several different HLA-A2 and -A28 molecules. The 
HLA-A2 supermotif comprises peptide ligands with L, I, V, M, A, T, or Q as a primary 
anchor residue at position 2 and L, I, V, M, A, or T as a primary anchor residue at the C- 
terminal position of the epitope. 

100150] The corresponding family of HLA molecules (i.e., the HLA-A2 supertype that 
binds these peptides) is comprised of at least: A*0201, A*0202, A*0203, A*0204, 
A*0205, A*0206, A*0207, A*0209, A*0214, A*6802, and A*6901. Other allele-specific 
HLA molecules predicted to be members of the A2 superfamily are shown in Table 4. As 
explained in detail below, binding to each of the individual allele-specific HLA molecules 
can be modulated by substitutions at the primary anchor and/or secondary anchor 
positions, preferably choosing respective residues specified for the supermotif 

[00151] The motifs comprising the primary anchor residues V, A, T, or Q at position 2 and 
L, I, V, A, or T at the C-terminal position are those most particularly relevant to the 
invention claimed herein. 

[00152] HLA-A3 supermotir. The HLA-A3 supermotif is characterized by the presence in 
peptide ligands of A, L, I, V, M, S, or, T as a primary anchor at position 2, and a positively 
charged residue, R or K, at the C-tenninal.position of the epitope, cgJ, in position 9 of 9- 
mers (see, e.g., Sidney et al.. Hum. Immunol. 45:79, 1996). Exemplary members of the 
corresponding family of HLA molecules (the HLA-A3 supertype) that bind the A3 
supermotif include at least A*0301, A*l 101. A*3101, A*3301, and A*6801 . Other allele- 
specific HLA molecules predicted to be members of the A3 supertype are shown in Table 
4. As explained in detail below, peptide binding to each of the individual allele-specific 
HLA proteins can be modulated by substitutions of amino acids at the primary and/or 
secondary anchor positions of the peptide, preferably choosing respective residues 
specified for the supermotif 

[00153] HLA-A24 supermotif. The HLA-A24 supermotif is characterized by the presence 
in peptide ligands of an aromatic (F, W, or Y) or hydrophobic aliphatic (L, I, V, M, or T) 
residue as a primary anchor in position 2. and Y, F, W, L. I, or M as primary anchor at the 
C-terminal position of the epitope (see, e.g., Sette and Sidney, Immunogenetics, in press, 
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1999). The corresponding family of HLA molecules that bind to the A24 supemiotif (i.e., 
the A24 supertype) includes at least A*2402, A*3001, apd A*2301. Other allele-specific 
HLA molecules predicted to be members of the A24 supertype are shown in Table 4. 
Peptide binding to each of the allele-specific HLA molecules can be modulated by 
substitutions at primary and/or secondary anchor positions, preferably choosing respective 
residues specified for the supermotif. 

[00154] HLA-B7 supermotif. The HLA-B7 supermotif is characterized by peptides 
bearing proline in position 2 as a primary anchor, and a hydrophobic or aliphatic amino 
acid (L, I, V, M, A, F, W, or Y) as the primary anchor at the C-terminal position of the 
epitope. The corresponding family of HLA molecules that bind the B7 supermotif (i.e., 
the HLA-B7 supertype) is comprised of at least twenty six HLA-B proteins including: 
B*0702, B*0703, B*0704, B*0705, B*1508, B*3501, B*3502, B*3503, B*3504, B*3505, 
B*3506, B*3507, B*3508, B*5101, B*5102, B*5103, B*5104, B*5105, B*5301, B*5401, 
B*5501, B*5502, B*5601, B*5602, B*6701, and B*7801 (see, e.g., Sidney, et aL 
Immunol 154:247, 1995; Barber, et al, Curr, Biol. 5:179, 1995; Hill, et al. Nature 
360:434, 1992; Rammensee, et al, Immunogenetics 41:178, 1995 for reviews of relevant 
data). Other allele-specific HLA molecules predicted to be members of the B7 supertype 
are shown in Table 4. As explained in detail below, peptide binding to each of the 
individual allele-specific HLA proteins can be modulated by substitutions at the primary 
and/or secondary anchor positions of the peptide, preferably choosing respective residues 
specified for the supermotif. 

[00155] HLA-B27 supermotif. The HLA-B27 supermotif is characterized by the presence 
in peptide ligands of a positively charged (R, H, or K) residue as a primary anchor at 
position 2, and a hydrophobic (F, Y, L, W, M, I, A, or V) residue as a primary anchor at 
the C-tenminal position of the epitope {see, e.g., Sidney and Sette, Immunogenetics, in 
press, 1999). Exemplary members of the corresponding family of HLA molecules that 
bind to the B27 supermotif (i.e., the B27 supertype) include at least 8*1401, B*1402, 
B*1509, B*2702, B*2703, B*2704, B*2705, B*2706, 3*3801, B*3901, B*3902. and 
B*7301. Other allele-specific HLA molecules predicted to be members of the B27 
supertype are shown in Table 4. Peptide binding to each of the allele-specific HLA 
molecules can be modulated by substitutions at primary and/or secondary anchor 
positions, preferably choosing respective residues specified for the supermotif. 
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[00156] HLA-B44 supermotif. The HLA-B44 supennotif is characterized by the presence 
in peptide ligands of negatively charged (D or E) residues as a primary anchor in position 
2, and hydrophobic residues (F, W, Y, L, I, M. V, or A) as a primary anchor at the C- 
terminal position of the epitope {see, e.g., Sidney et ai., Immunol. Today 17:261, 1996). 
Exemplary members of the corresponding family of HLA molecules that bind to the B44 
supermotif (i.e, the B44 supertype) include at least: B*1801, B*1802, B*3701, B*4001, 
B*4002, B*4006, B*4402, B*4403, and B*4006. Peptide binding to each of the allele- 
specific HLA molecules can be modulated by substitutions at primary and/or secondary 
anchor positions; preferably choosing respective residues specified for the supermotif. 

[00157] HLA-B58 supermotif. The HLA-B58 supermotif is characterized by the presence 
in peptide ligands of a small aliphatic residue (A, S, or T) as a primary anchor residue at 
position 2, and an aromatic or hydrophobic residue (F, W, Y, L, I, V, M, or A) as a 
primary anchor residue at the C-terminal position of the epitope {see, e.g., Sidney and 
Sette, Immunogenetics, in press, 1999 for reviews of relevant data). Exemplary members 
of the corresponding family of HLA molecules that bind to the B58 supermotif (i.e., the 
B58 supertype) include at least: B*1516, B*1517, B*5701, B*5702, and B*5801. Other 
allele-specific HLA molecules predicted to be members of the B58 supertype are shown in 
Table 4. Peptide binding to each of the allele-specific HLA molecules can be modulated 
by substitutions at primary and/or secondary anchor positions, preferably choosing 
respective residues specified for the supennotif 

[001 58] HLA-B62 supermotif. The HLA-B62 supermotif is characterized by the presence 
in peptide ligands of the polar aliphatic residue Q or a hydrophobic aliphatic residue (L. V, 
M, I, or P) as a primary anchor in position 2, and a hydrophobic residue (F, W, Y, M, I, V, 
L, or A) as a primary anchor at the C-terminal position of the epitope {see, e.g., Sidney 
and Sette, Immunogenetics, in press, 1999). Exemplary members of the corresponding 
family of HLA molecules that bind to the B62 supermotif (/.e., the B62 supertype) include 
at least: B*1501. B*1502, B*1513, and B5201. Other allele-specific HLA molecules 
predicted to be members of the B62 supertype are shown in Table 4. Peptide binding to 
each of the allele-specific HLA molecules can be modulated by substitutions at primary 
and/or secondary anchor positions, preferably choosing respective residues specified for 
the supennotif. 

[00159] HLA-Al motif. The HLA-Al motif is characterized by the presence in peptide 
ligands of T, S, or M as a primary anchor residue at position 2 and the presence of Y as a 
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primary anchor residue at the C-terminal position of the epitope. An alternative allele- 
specific Al motif is characterized by a primary anchor residue at position 3 rather than 
position 2. This motif is characterized by the presence of D, E, A, or S as a primary 
anchor residue in position 3, and a Y as a primary anchor residue at the C-teminal 
position of the epitope {see, e.g., DiBrino et al., J. Immunol., 152:620, 1994; Kendo et al., 
Immunogenetics 45:249, 1997; and Kubo et al., J. Immunol. 152:3913, 1994 for reviews of 
relevant data). Peptide binding to HLA Al can be modulated by substitutions at primary 
and/or secondary anchor positions, preferably choosing respective residues specified for 
the motif. 

[00160] Those epitopes comprising T, S, or M at position 2 and Y at the C-terminal 
position are also HLA-Al supermotif-bearing peptide epitopes, as these residues are a 
subset of the Al supermotif primary anchors. 

[00161] HLA-A*0201 motif. An HLA-7\2*0201 motif was determined to be characterized 
by the presence in peptide ligands of L or M as a primary anchor residue in position 2, and 
L or V as a primary anchor residue at the C-terminal po.sition of a 9-residue peptide (see, 
e.g., Falk et al.. Nature 351:290-296, 1991) and was further found to comprise an I at 
position 2 and I or A at the C-terminal position of a nine amino acid peptide (see, e.g.. 
Hunt et al.. Science 255:1261-1263, March 6, 1992; Parker et al., J. Immunol. 149:3580- 
3587, 1992). The A*0201 allele-specific motif has also been defined by the present 
inventors to additionally comprise V, A, T, or Q as a primary anchor residue at position 2, 
and M or T as a primary anchor residue at the C-terminal position of the epitope (see, e.g., 
Kast et al., J. Immunol 152:3904-3912, 1994). Thus, the HLA-A*0201 motif comprises 
peptide ligands with L, I, V, M, A, T, or Q as primary anchor residues at position 2 and L, 
I, V, M, A, or T as a primary anchor residue at the C-terminal position of the epitope. Hie 
preferred and tolerated residues that characterize the primary anchor positions of the HLA- 
A*0201 motif are identical to the residues describing the A2 supermotif (For reviews of 
relevant data, see, e.g., Del Guercio et al., J. Immunol. 154:1585-693, 1995; Ruppert et al.. 
Cell 74:929-937, 1993; Sidney et al., Immunol. Today 17:261-266, 1996; Sette and 
Sidney, Curr. Opin. in Immunol. 10:478-482, 1998). Secondary anchor residues that 
characterize the A*020l motif have additionally been defined {see, e.g., Ruppert et al.. 
Cell 74:929-937, J993). These are shown in Table 3. Peptide binding to HLA-A*0201 
molecules can be modulated by substitutions at primary and/or secondary anchor 
positions, preferably choosing respective residues specified for the motif 
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[00162] HLA-A3 motif. The HLA-A3 motif is characterized by the presence in peptide 
ligands of L, M, V, I, S, A, T, F, C, G, or D as a primary anchor residue at position 2, and 
the presence of K, Y, R, H, F, or A as a primary anchor residue at the C-terminal position 
of the epitope (see, e.g., DiBrino et al, Proc. Natl Acad. Set USA 90:1508, 1993; and 
Kubo et aL, J. Immunol. 152:3913-3924. 1994). Peptide binding to HLA-A3 can be 
modulated by siibstitutions at primary and/or secondary anchor positions, preferably 
choosing respective residues specified for the motif 

[00163] The A3 supermotif primary anchor residues comprise a subset of the A3- and Al 1- 
allele specific motif primary anchor residues. 

[00164] HLA-All motif. The HLA-Al 1 motif is characterized by the presence in peptide 
ligands of V, T, M, L, I, S, A, G, N, C, D, or F as a primary anchor residue in position 2, 
and K, R, Y, or H as a primary anchor residue at the C-terminal position of the epitope 
{see, eg., Zhang et al, Proc. Natl. Acad. Sci USA 90:2217-2221, 1993; and Kubo et al., J. 
Immunol. 152:3913-3924, 1994). Peptide binding to HLA-All can be modulated by 
substitutions at primary and/or secondary anchor positions, preferably choosing respective 
residues specified for the motif. 

[00165] There is extensive overiap between the A3 and Al 1 motif primary anchor 
specificities. 

[00166] HLA-A24 motif. The HLA-A24 motif is characterized by the presence in peptide 

ligands of Y, F, W, or M as a primary anchor residue in position 2, and F, I., T, or W as a 
primary anchor residue at the C-terminal position of the epitope (see, e.g., Kondo et al., J. 
Immunol. 155:4307-4312, 1995; and Kubo et al, J. Immunol 152:3913-3924, 1994). 
Peptide binding to HLA-A24 molecules can be modulated by substitutions at primary 
and/or secondary anchor positions; preferably choosing respective residues specified for 
the motif 

[00167] The primary anchor residues characterizing the A24 allele-specific motif comprise 
a subset of the A24 supermotif primary anchor residues. 

[00168] Computer or Manual Screening. Peptides bearing HLA Class I or Class D 
supermotifs or motifs may be identified by computer searches or manually, e.g., as 
follows. In utilizing computer screening to identify peptide epitopes, a protein sequence or 
translated sequence may be analyzed using software developed to search for motifs, for 
example the "FINDPATTERNS* program (Devereux, et al. NucL Acids Res. 12:387-395, 
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1984) or MotitSearch 1.4 software program (D. Brown, San Diego, CA) to identify 
potential peptide sequences containing appropriate HLA binding motifs. The identified 
peptides can be scored using customized polynomial algorithms to predict their capacity to 
bind specific HLA class I or class II alleles. As appreciated by one of ordinary skill in the 
art, a large array of computer programming software and hardware options are available in 
the relevant art which can be employed to implement the motifs in order to evaluate (e.g., 
without limitation, to identify epitopes, identify epitope concentration per peptide length, 
or to generate analogs) known or unknown peptide sequences. 

[00169] Translated antigen protein sequences may be analyzed using a text string search 
software program, e.g., MotifSearch 1.4 (D. Brown, San Diego) to identify potential 
peptide sequences containing appropriate HLA binding motifs; alternative programs are 
readily produced in accordance with information in the art in view of the motifi^supermotif 
disclosure herein. Furthermore, such calculations can be made mentally. 

[00170] Identified supermotif or motif sequences may be scored using polynomial 

algorithms to predict their capacity to bind to specific HLA-Class I or Class II molecules. 
These polynomial algorithms take into account both extended and refined motifs (that is, 
to account for the impact of different amino acids at different positions), and are 
essentially based on the premise that the overall affinity (or AG) of peptide-HLA molecule 
interactions can be approximated as a linear polynomial function of the type: 

"AG" = ai / X 32/ X a3/ x a„/ 

where ay, is a coefficient which represents the effect of the presence of a given amino acid 
(/) at a given position (z) along the sequence of a peptide of n amino acids. The crucial 
assumption of this method is that the effects at each position are essentially independent of 
each other (i.e., independent binding of individual side-chains). When residue j occurs at 
position I in the peptide, it is assumed to contribute a constant amount j) to the free energy 
of binding of the peptide irrespective of the sequence of the rest of the peptide. This 
assumption is justified by studies from our laboratories that demonstrated that peptides are 
bound to MHC and recognized by T cells in essentially an extended conformation (data 
omitted herein). 

[00171] The method of derivation of specific algorithm coefficients has been described in 
Gulukota et al, J, Mol Biol 267:1258-126, 1997; (see also Sidney et aL, Human 
Immunol. 45:79-93, 1996; and Southwood et al, y. Immunol 160:3363-3373, 1998). 
Briefly, for all i positions, anchor and non-anchor alike, the geometric mean of the average 
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relative binding (ARB) of all peptides cairyingy is calculated relative to the remainder of 
the group, and used as the estimate ofy,. For Class II peptides, if multiple alignments are 
possible, only the highest scoring alignment is utilized, following an iterative procedure. 
To calculate an algorithm score of a given peptide in a test set, the ARB values 
corresponding to the sequence of the peptide are multiplied. If this product exceeds a 
chosen threshold, the peptide is predicted to bind. Appropriate thresholds are chosen as a 
fimction of the degree of stringency of prediction desired. 
[00172] Additional methods to identify preferred peptide sequences, which also make use 
of specific motifs, include the use of neural networks and molecular modeling programs 
(see, e.g., Milik et al., Nature Biotechnology 16:753, 1998; Altuvia et ai. Hum. Immunol. 
58:1, 1997; Altuvia et al, J. Mol. Biol. 249:244, 1995; Buus, S. Curr. Opin. Immunol. 
11:209-213, 1999; Brusic, V. et al, Bioinformatics 14:121-130, 1998; Parker et al, J. 
Immunol. 152:163, 1993; Meister et al.. Vaccine 13:581, 1995; Hammer et al., J. Exp. 
Med. 180:2353, 1994; Stumiolo e/a/.,Mi/Mre5io/ecAno/. 17:555 1999). 

[00173] Conserved, Semi-conserved, and Non-conserved Non-anchor Residues. The 

deteiminalion of non-anchor residues as being conserved (conservative) or semi-conserved 
(semi-conservative) ornon-conserved (non-conservative) in comparison to the non-anchor 
poitions of from one to all of the remaining variant(s) is defmed by as follows, the results 
of which are summarized in Table 5. 

[00174] Table 5 shows the similarity assignments between any given amino acid pair so 
that a given amino acid substitution could be characterized as being a (conservative) or 
semi-conserved (semi-conservative) ornon-conserved (non-conservative) residue. 

[00175] The degree of similarity between amino acid pairs was quantified by averaging, for 
each amino acid pair, the rank coeflficient scores for PAM250, hydrophobicity, and side 
chain volume as described below. Based on the average values of these composite 
rankings, Table 5 shows each pair to be conserved, semi-conserved or non-conserved. 

[00176] The DayhofT PAM250 score (Dayhoff. M.O.. et al. Atlas of Protein Sequence and 
Structure, Vol. 5, suppl.3. (1978) M.O. Dayhoff. ed. National Biomedical Research 
Foundation, Washington DC, p. 345; Creighton. T.E., Proteins: structures and molecular 
properties (1993) (2nd edition) W.H. Freeman and Company. NY; 
http://prowl.rockefeller.edu/aainfo/pam250. html) is a commonly utilized protein 
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alignment scoring matrix which measures the percentage of acceptable point mutations 
(PAM) within a defined time frame. The frequencies of these mutations are different from 
what would be expected from the probability of random mutations, and presumably reflect 
a bias due to the degree of physical and chemical similarity of the amino acid pair 
involved in the substitution. To obtain a score of amino acid similarity that could be 
standardized with other measures of similarity, the PAM250 scores were converted to a 
rank value, where 1 indicates the highest probability of being an accepted mutation. 

1001 77J The most commonly utilized scales to represent the relative hydrophobicity of the 
20 naturally occurring amino acids (Comette, J., etal, J, Mol Biol (1987) 195:659) are 
those developed on the basis of experimental data by Kyte and Doolittle (Kyte, J. and R.F. 
Doolittle, J. Mol Biol (1982) 157:105), and by Fauchere and Pliska (Fauchere, J. and V. 
Pliska, Eur, J, Med. Chem, ( 1983) 18:369). The Kyte/Doolittle scale measures the 
HzO/organic solvent partition of individual amino acids. Because it considers the position 
of amino acids in folded proteins, it may most accurately reflect native hydrophobicity in 
the context of proteins. The Fauchere/Pliska scale measures the octanol/HzO partitioning 
of N-acetyl amino acid amides, and most accurately reflects hydrophobicity in the context 
of denatured proteins and/or small synthetic peptides. To obtain scores for 
hydrophobicity, each amino acid residue was ranked on both the Kyte/Doolittle and 
Fauchere/Pliska hydrophobicity scales. An average rank between the two scales was 
calculated and the average difference in hydrophobicity for each pair was calculated. 

[00178] Finally, for calculating amino acid side-chain volume, the partial volume in 

solution obtained by noting the increase in volume of water after adding either one 
molecule or one gram of amino acid residue was considered (Zamyatnin, A. A., Ann. Rev. 
Biophys. Bioeng, (1984) 13:145; Zamyatnin, A.A,, Prog. Biophys. Mol Biol (1972) 
24: 107). The absolute difference in the partial volume of each possible pairing of the 20 
naturally occurring amino acids was calculated and ranked, where 1 indicated residues 
with the most similar volumes, and 20 the most dissimilar. 

[001 79J Thus, by consulting Table 5, one can determine whether a residue in a variant is 
considered to be conserved, semi-conserved, or non-conserved in comparison to a residue 
in another variant(s). The residue of the parent variant (randomly or otherwise chosen 
variant) is shown across the top of Table 5, and the residue of the variant(s) it is compared 
with is shown below the parent residue. 
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100180] As shown in Table 5. each of the amino acids shown across the top of the table 
bears a numerically defined relationship to the remaining 19 genetically encoded amino 
acids. The lower the index, the higher the conservation; the same amino acid will have a 
similarity assignment of 1.0; maximally different amino acids will have similarity 
assignments approaching 20. Using the method set forth above, amino acids which are not 
gene-encoded can also be assigned similarity indices and can be classified with respect to 
any natively occurring amino acid as conserved (conservative) or semi-conserved (semi- 
conservative) or non-conserved (non-conservative). 

Variant Peptide Epitopes 

100181] In some embodiments, the invention" is directed to an isolated peptide comprising or 

consisting of a variant. In some embodiments, the invention is directed to an isolated 

polynucleotide encoding such a peptide. 
[00182] The isolated variants of the invention are all class I binding peptides, i.e., CTL peptides. 

In particular, the variants of the invention comprise a motif or supermotif, as described above. 

Variants of the invention are tho.se set forth in Tables 6-9 and Figures lA^ (SEQ ID NosrJ. 

Variants of the invention may be referred to herein as "variants" and "variant peptide epitopes" or 

referred to by Table or refen-ed to by SEQ ID NO. Other peptide epitopes are refeired to herein as 

CTL epitopes or CTL peptides and HTL epitopes or HTL peptides. 
[00183] , Peptides and Poiyaucleotides. In some embodiments, the invention is directed to an 

isolated peptide comprising or consisting of a variant, wherein the variant consists of a sequence 

selected fiom those in Tables 6-9 and Figures 1 A-4 (SEQ ID Nos:_). 
[00184] Peptides of flie invention may be fiision proteins of variant(s) to CTL epitope(s). and/or 

HTL epitope(s), and/or linker(s), and'or spacer(s). and/or cairier(s), and/or additional amino 

acidCs), and/or may comprise or consist of homopolymers of a variant or hcteropolymers of more 

than one variant, as is described in detail below. 
[001851 Peptides which comprise a variant of the invention may comprise or consist of a fragment 

of an antigen ("fragment" or "antigenic fragment"), wherein the fragment comprises a variant. The 

fragment may be a portion of any antigen of an infectious agent, e.g., the sequences in Tables 11- 

22 (SEQ ID Nos:^ respectively). The variant of die invention may be within the fragment or 

may be linked, directiy or indirectly, to the fragment. 
[00186] The fragment may comprise or consist of a region of a native antigen that contains a high 

concentration of class I and/or class D epitopes, preferably it contains the greatest number of 
epitopes per amino acid length. Such epitopes can be present in a frame-shifted manner, e.g. a 10 
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amino acid long peptide could contain two 9 amino acid long epitopes and one 10 amino acid long 
epitope. 

[001871 The fragment may be less than or equal to 600 amino acids, less than or equal to 500 

amino acids, less than or equal to 400 amino acids, less than or equal to 250 amino acids, less than 
or equal to 100 amipo acids, less than or equal to 85 amino acids, less than or equal to 75 amino 
acids, less than or equal to 65 amino acids, or less than or equal to 50 amino acids in lengA. In 
certain embodiments, a fragment is less than 101 amino acids in length, in any increment down to 
5 amino acids in length. For example, the fragment may be 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17. 18, 19. 20, 21. 22. 23, 24, 25, 26. 27. 28. 29, 30, 31. 32, 33, 34. 35, 36. 37, 38. 39. 40. 4l! 42^ 
43, 44, 45, 46, 47, 48. 49, 50. 51, 52, 53, 54, 55, 56, 57. 58, 59, 60, 61, 62, 63, 64, 65, 66, 67. 68, 

69, 70, 71. 72. 73. 74. 75, 76, 77, 78, 79, 80, 81, 82. 83, 84, 85. 86. 87. 88. 89, 90. 91, 92. 93. 94, 
95, 96, 97, 98, 99, or 100 amino acids in length. Fragments of full length antigens may be 
fragments from about residue 1-20,21-40,41-60,61-80,81-100, 101-120, 121-140, 141-160, 161- 
180. 181-200, 201-220. 221-240. 241-260, 261-280. 281-300, 301-320. 321-340, 341-360, 361- 
380, 381-400, 401-420, 421-440, 441-460, 461-480, 481-500, 501-520, 521-540, 541-560, 561- 
580, 581-600, 601-620, 621-680. 681-700, 701-720, 721-740. 741-780. 781-800. 801-820, 821- 
840. 841-860, 861-880. 881-900, 901-920, 921-940, 941-960, 961-980, 981 to the C-terminus of 
the antigen. 

(00188J Peptides which comprise a variant of the invention may be a fusion protein comprising one 

or more amino acid residues in addition to the variant or fragment. Fusion proteins include 
homopolymers and heteropolymers, as described below. 

100189] hi some embodiments, the peptide comprises or consists of multiple varianU, e.g., 2, 3, 4, 

5. 6. 7. 8, or 9 variants of the invention, hi some embodiments, the peptide comprises at least 1. at 
least 2, at least 3, at least 4, at least 5, at least 6, at least 7, or at least 8 variants of the invention. 

J001901 The peptide may also be a homopolymer of one variant or the peptide may be a 

heteropolymer which contains at least two different variants. Polymers have the advantage of 
increased probability for immunological reaction and. where different variants are used to make up 
the polymer, the ability to induce antibodies and/or T cells that react with different antigenic 
detenninants of the antigen(s) targeted for an immune response. 

I00191J A homopolymer may comprise 2, 3, 4. 5, 6, 7, 8, 9, 10, 1 1, 12. 13. 14, 15, 16, 17, 18, 19, 

20. 21, 22, 23. 24, 25, 26. 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 45, 50, 55. 60, 65. 

70, 75, 80, 85, 90, 95. 100, 105, 1 10, 1 15, 120, 125. 130. 135. 140. 145. or 150 copies of the same 
variant. 

(00192] A heteropolymer may comprise one or more copies of an individual variant and one or 

more copies of one or more different variants of the invention. The variants that form a 
heteropolymer may all be from the same antigen, e.g.. may be from any of those in Tables 1 1-22 
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(SEQ ID NOS: J or other antigens herein or known in the art, or may be from different antigens, 
preferably from infectious agents. Combinations of variants that may form a heteropolymer 
include, for example, Gag 545 variants EPLTSLKSLF (SEQ ID NO: J and YPLASLKSLF (SEQ 
ID NO: J, or combinations of peptides from different tables in Tables 6-9 and/or Figures lA-4 or 
those combinations in Tables 23-28. Heteropolymcrs may contain multiple copies of one or more 
variants. 

[00193] Thus, peptides of the invention such as heteropolymers may comprise a first variant and at 

least 1. 2, 3, 4. 5, 6. 7, 8, 9, 10, 1 1, 12, 13, 14, 15, 16. 17, 18, 19, 20, 21, 22. 23. 24, 25. 26, 27, 28. 
29, 30. 31. 32. 33. 34, 35, 36, 37. 38. 39, 40, 41, 42, 43. 44. 45. 46, 47, 48, 49. or 50 othc^ 
(different) variants. 

[00194] In some embodiments, the peptide comprising a variant may also comprise a number of 

CTL and/or HTL epitopes, eg., 1,2,3,4,5,6,7, 8, 9. 10, 11, 12. 13, 14, 15, 16, 17, 18, 19,20,21, 
22, 23. 24. 25. 26. 27. 28, 29. 30. 31, 32, 33, 34, 35, 36. 37. 38. 39. 40, 41, 42. 43. 44, 45, 46,' 47^ 
48, 49, or 50 CTL and/or HTL epitopes. 

[00195] The CTL and/or HTL epitope and the variant of the invention may be from the same 

antigen of an infectious agent or from different antigens. Thus, for example, if the variant is from 
HIV pol, the CTL peptide and/or HTL peptide may also be from HIV pol. Alternatively, if the 
variant is from HIV pol. the CTL peptide and/or HTL peptide may be from another antigen such as 
HIV env or HIV vpr. As another example, if the variant is from HBV E6, the CTL peptide and/or 
HTL peptide may be from HBV E7. The CTL and/or HTL epitope and the variant of the invention 
may be from the same infectious agent or different infectious agents. Thus, for example, the 
variant may be from HIV. and the CTL and/or HTL epitoije may be from HIV or may be from 
another infectious agent sush such as HBV, HCV, HPV, ot Plasmodium falciparum. 

[00196] The CTL peptide and/or HTL peptide may be from other antigens including hepatitis B 

core and surface antigens (HBVc, HBVs), hepatitis C antigens. Epstein-Barr virus antigens, human 
immunodeficiency virus (HIV) antigens and human papilloma vims (HPV) antigens (in particular 
anitgens from HPV-16, HPV-18, HPV-31. HPV-33. HPV-45. HPV-52. HPV-56 and HPV-58. 
Mycobacterium tuberculosis and Chlamydia. Examples of suitable fungal antigens include those 
derived from Candida albicans, Cryptococcus neoformans, Coccidoides spp.. Hisiopla.sma spp. 
and Aspergillus fiunigatis. Examples of suitable protozoan parasitic antigens include those derived 
from Plasmodium spp.. including P falciparum, Trypanosoma spp.. Schistosoma spp.. Leishmania 
spp and the like. 

[00197] Alternatively, the CTL peptide and/or HTL peptide may be from tumor-associated 

antigens such as but not limited to, melanoma antigens MAGE-1. MAGE-2. MAGE-3, MAGE-1 1. 
MAGE-AIO, as well as BAGE. GAGE. RAGE. MAGE-Cl, LAGE-1. CAG-3. DAM. MUCl. 
MUC2. MUC18. NY-ESO-1. MUM-1. CDK4, BRCA2. NY-LU-l, NY-LU-7. NY-LU.12. 
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CASP8. RAS. KIAA-2-5, SCCs, p53, p73. CEA. HER2/neii, Melan-A, gplOO. tyrosinase. TRP2, . 
gp75/TRPl, kallikrein, prostate-specific membrane antigen (PSM), proslaUc acid phosphatase 
(PAP), prostate-specific antigen (PSA), PTl-l. p-catenin. FRAME, Telomerasc. FAK. cyclin Dl 
protein. NOEY2, EGF-R, SART-1. CAPB, HPVE7, pl5, Folate receptor CPC27. PAGE-l. and 
PAGE-4. 

[00198] Examples of CTL peptides and HTL peptides are disclosed in WO 01/42270, 
published 14 June 2001; WO 01/41788, published 14 June 2001; WO 01/42270, published 
14 June 2001; WO 01/45728. published 28 June 2001; and WO 01/41787, published 14 
June 2001. 

[001991 The HTL peptide may comprise a "loosely HLA-restricted" or "promiscuous" 
sequence. Examples of amino acid sequences that are piX)miscuous include sequences 
ftom antigens such as tetanus toxoid at positions 830-843 (QYIKANSKFIGITE; SEQ ID 
NO: 627), Plasmodium falciparum CS protein at positions 378-398 
(DIEKKIAKMEKASSVFNWNS; SEQ ID NO: 628), and Streptococcus 18kD protein at 
positions 116-131 (GAVDSILGGVATYGAA; SEQ ID NO: 629). Other examples 
include peptides bearing a DR 1-4-7 supenmotif, or either of the DR3 motifs. 

[00200J The HTL peptide may comprise a synthetic peptide such 9s a Pan-DR-binding 
epitope ie.g., a PADRE® peptide, Epiramune Inc., San Diego, CA, described, for example, 
in U.S. Patent Number 5,736,142), for example, having the formula aKXVAAZTLKAAa, 
where "X" is either cyclohexylalanine, phenylalanine,' or tyrosine; "Z" is either 
tryptophan, tyrosine, histidine or asparagine; and "a" is either D-alanine or L-alanine (SEQ 
ID NO: 746). Certain pan-DR binding epitopes comprise all "L" natural amino acids; 
these molecules can be provided as peptides or in the form of nucleic acids that encode the 
peptide. See also, U.S. Patent Nos. 5,679,640 and 6,413,935. 

[00201] The peptide comprising a variant may comprise additional amino acid(s). Such 
additional amino acids may be Ala, Arg, Asn, Asp, Cys, Ghi, Gly, Glu, His, He, Leu, Lys, 
Met, Phc, Pro, Ser, Thr, Tyr, Trp, Val, amino acid mimetics, and other unnatural amino 
acids such as those described below. Additional amino acids may provide for ease of 
linking peptides one to another, for linking variants to one another, for linking variants to 
CTL and/or HTL epitopes, for coupling to a carrier support or larger peptide, for 
modifying the physical or chemical properties of the peptide or oligopeptide, or the like. 
Amino acids such as Ala, Arg, Asn, Asp, Cys, Gin, Gly, Glu, His, lie. Leu, Lys. Met. Phe, 
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Pro, Ser, Thr. Tyr. Tip. or Val, or the like, can be introduced at the C- and/or N-terminus 
of the peptide and/or can be introduced internally. 
I00202I The peptide comprising a variant may comprise an amino acid spacer(s), which 
may be joined to the variants, CTL epitopes, HTL epitopes, carriers, etc. within a peptide 
or may be joined to the peptide at the N-and/or C-terminus. Thus, spacers may be at the N- 
temiinus or C-teiminus of peptide, or may be internal such that they link or join variants, 
CTL epitopes, HTL epitopes, carriers, additional amino acids, and/or antigenic fragments 
one to the other. 

[002031 ' The spacer is typically comprised of one or more relatively small, neutral 
molecules, such as amino acids or amino acid mimetics, which are substantially uncharged 
under physiological conditions. The spacers are typically selected from, e.g., Ala, Gly, or 
other neutral spacers of nonpolar amino acids or neutral polar amino acids. It will be 
understood that the optionally present spacer may be composed of the same residues or 
may be composed of one or more different residues and thus may be a homo- or hetero- 
oligomer of spacer residues. Thus, the spacer may contain more than one Ala residue 
(poly-alanine) or more than one Gly residue (poly-glycine), or may contain both Ala and 
Gly residues, e.g., Gly, Gly-Gly-, Ser,Ser-Ser-. 

Gly-Ser-, Ser-Gly-, etc. When present, the spacer will usually be at least one or two 
residues, more usually three to six residues and sometimes 10 or more residues, e.g., 3, 4, 
5, 6, 7, 8, 9, or 10, or even more residues. (Livingston. B.D. et al. Vaccine 19:4652-4660 
(2000)). 

[00204] Peptides comprising a variant may comprise carrier(s) such as those well known in 
the art, e.g.. thyroglobulin, albumins such as human serum albumin, tetanus toxoid, 
polyamino acids such as poly L-lysine, poly L-glutamic acid, influenza virus proteins, 
hepatitis B virus core protein, and the like. (See Table 29). 

[00205] In addition, the peptide comprising or consisting of a variant may be modified by 
terminal-NHz acylation, e.g., by alkanoyl (C-Cao) or thioglycolyl acetylation. terminal- 
carboxyl amidation, e.g. ammonia, methylamine, etc. In some instances these 
modifications may provide sites for linking to a support or other molecule. 

[00206] The peptides in accordance with the inv«ition can contain modifications such as 
but not limited to glycosylation, side chain oxidation, biotinylation, phosphorylation, 
addition of a surface active material, e.g. a lipid, or can be chemically modified. e.g.. 
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acetylation, etc. Moreover, bonds in the peptide can be other than peptide bonds, e.g., 
covalent bonds, ester or ether bonds, disulfide bonds, hydrogen bonds, ionic bonds, etc. 

[00207] Peptides of the present invention may contain substitutions to modify a physical 
property (e.g., stability or solubility) of the resulting peptide. For example, peptides may 
be modified by the substitution of a cysteine (C) with a-amino butyric acid ("B"). Due to 
its chemical nature, cysteine has the propensity to form disulfide bridges and sufficiently 
alter the peptide structurally so as to reduce binding capacity. Substituting a-amino 
butyric acid for C not only alleviates this problem, but actually improves binding and 
crossbinding capability in certain instances. Substitution of cysteine with a-amino butyric 
acid may occur at any residue of a peptide, e.g., at either anchor or non-anchor positions of 
a variant within a peptide, or at other positions of a peptide. 

[00208] The peptides comprising a variant can comprise amino acid mimetics or unnatural 
amino acids, e.g. D- or L-naphylalanine; D- or L-phenylglycine; D- or L-2-thieneylalanine; 
D- or L-1. -2, 3, or 4-pyreneylalanine; D- or L-3 thieneylalanine; D- or L-(2-pyridinyl)- 
alanine; D- or L-(3-pyridinyl)-alanine; D- or L-(2-pyrazinyl)-alanine; D- or L-(4-isopropyl)- 
phenylglycine; D-(trifluoromethyl)-phenylgIycine; D-(trifluoromethyl)-phenylalanine; D-p- 
fluorophenylalanine; D- or L-p-biphenylphenylalanine; D- or L-p- 
methoxybiphenylphenylalanine; D- or L-2-indo1e(alk:yl)alanines; and, d- or l- 
alkylalanines, where the alkyl group can be a substituted or unsubstituted methyl, etliyl, 
propyl, hexyl, butyl, pentyl, isopropyl, iso-butyl. sec-isotyl, iso-pcntyl, or a non-acidic 
amino acids. Aromatic rings of a non-natural amino acid include, e.g., thiazolyl, 
thiophenyl, pyrazolyl, bcnzimidazolyl, naphthyl, fiiranyl, pyrrolyl, and pyridyl aromatic 
rings. Modified peptides that have various amino acid mimetics or unnatural amino acids 
are particularly usefiil, as they tend to manifest increased stabihty in vivo. Such peptides 
may also possess improved shelf-life or manufacturing properties. 

[00209] Peptide stabUity can be assayed in a number of ways. For instance, peptidases and 
various biological media, such as human plasma and serum, have been used to test 
stabiUty. See, eg., Verhoef, et al., Eur. J. Drug Metab. Pharmacokinetics 1 1 :29I (1986). 
Half-life of the peptides of the present invention is conveniently determined using a 25% 
human serum (v/v) assay. The protocol is generally as follows: Pooled human serum 
(Type AB, non-heat inactivated) is delipidated by centrifugation before use. The serum is 
then diluted to 25% with RPMI-1640 or another suitable tissue culture medium. At 
predetermined time intervals, a small amount of reaction solution is removed and added to 
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either 6% aqueous trichloroacetic acid (TCA) or ethanol. The cloudy reaction sample is 
cooled (4»C) for 15 minutes and then spun to pellet the precipitated serum proteins. The 
presence of the peptides is then determined by reversed-phase HPLC using stability- 
specific chromatography conditions. 

[002101 As indicated above, the peptides in accordance with the invention can be a variety 
of lengths, and either in their neutral (uncharged) forms or in forms which are salts. The 
peptides in accordance with the invention can contain modifications such as glycosylation, 
side chain oxidation, or phosphorylation, generally subject to the condition that 
modifications do not destroy the biological activity of the peptides. 

[002111 The peptides of the invention may be lyophylized, or may be in crystal form. 

[002121 It is generally preferable that the variant peptide epitope be as small as possible 
while still maintaining substantially all of the immunologic activity of the native pix)tein. 
When possible, it may be desirable to optimize HLA class I binding epitopes of the 
invention to a length of about 8 to about 13 amino acid residues, for example, 8, 9, 10, 11, 
12 or 13, preferably 8 to 1 1 or 9 to 10. It is to be appreciated that one or more epitopes in 
this size range can be comprised by a longer peptide (see the Definition Section for the 
term "epitope" for furdier discussion of peptide length). HLA class II binding epitopes are 
preferably optimized to a length of about 6 to about 30 amino acids in length, e.g., 6, 7, 8, 
9, 10, 11, 12, 13, 14, 15, 16, 17, 18. 19, 20, 21, 22. 23, 24. 25. 26, 27, 28, 29 or 30, 
preferably to between about 13 and about 20 residues, e.g., 13, 14. 15, 16, 17, 18, 19 or 20. 
Preferably, the epitopes are commensurate in size with endogenously processed pathogen- 
derived peptides or tumor cell peptides that are bound to the relevant HLA molecules. The 
identification and preparation of peptides of various lengths can be carried out using the 
techniques described herein. 

[002131 Peptides in accordance with the invention can be prepared synthetically, by 
recombinant DNA technology or chemical synthesis, or can be isolated fiom natural 
sources such as native tumors or pathogenic organisms. Epitopes may be synthesized 
individually or joined directly or indirectly in a peptide. Although the peptide will 
preferably be substantially free of other naturally occuixing host cell proteins and 
fi^agments thereof, in some embodiments the peptides may be synthetically conjugated to 
be joined to native fragments or particles. 
[00214] The peptides of the invention cMi be prepared in a wide variety of ways. For 
relatively short sizes, the peptides can be synthesijed in solution or on a solid support in 



51 



accordance with conventional techniques. Various automatic synthesizers are 
commercially available and can be used in accordance with known protocols. {See, for 
example, Stewart & Young, Solid Phase Peptide Synthesis, 2d. ed.. Pierce Chemical 
Co., 1984). Further, individual peptides can be joined using chemical ligation to produce 
larger peptides that are still within the bounds of the invention. 
100215] Alternatively, recombinant DNA technology can be employed wherein a 
nucleotide sequence which encodes a peptide inserted into an expression vector, 
transfomied or transfected into an appropriate host cell and cultivated under conditions 
suitable for expression. These procedures are generally known in the art, as described 
generally in Sainbrook ei ai. Molecular Cloning, a Laboratory Manual, Cold 
Spring Harbor Press, Cold Spring Harbor, New Yoric (1989). Thus, recombinant peptides, 
which comprise or consist of one or more epitopes of the invention, can be used to present 
the appropriate T cell epitope. 
100216] Polynucleotides encoding each of the peptides above are also part of the invention. 
As appreciated by one of ordinary skill in the art, various nucleic acids will encode the 
same peptide due to flie redundancy of the genetic code. Each of these nucleic acids falls 
within the scope of the present invention. This embodiment of the invention comprises 
DNA and RNA, and in certain embodiments a combination of DNA and RNA. It is to be 
appreciated tiiat any polynucleotide that encodes a peptide in accordance with tiie 
invention falls within the scope of this invention. 
100217] The polynucleotides encoding peptides contemplated herein can be synthesized by 
chemical techniques, for example, the phosphotriester metiiod of Matteucci, et al., J. Am. 
Chem. Soc. 103:3185 (1981). Polynucleotides encoding peptides comprising or consisting 
of a variant can be made simply by substituting the appropriate and desired nucleic acid 
base(s) for those that encode a related (e.g., analogous) epitope. 
100218] The polynucleotide, e.g. minigene (see below), may be produced by assembling 
oligonucleotides that encode the plus and minus sti-ands of the polynucleotide, e.g. 
minigene. Overiapping oligonucleotides (15-100 bases long) may be syntiiesized, 
phosphorylated, purified and annealed under appropriate conditions using well known 
techniques. The ends of the oligonucleotides can be joined, for example, using T4 DNA 
ligase. A polynucleotide, e.g. minigene, encoding the peptide of the invention, can be 
cloned into a desired vector such as an expression vector. The coding sequence can then 
be provided with appropriate linkers and ligated into expression vectors commonly 
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available in the art, and the vectors used to transform suitable hosts to produce the desired 
peptide such as a fiision protein. 
[00219] A large number of such vectors and suitable host systems are known to those of 
skill in the art, and are commercially available. The following vectors are provided by 
way of example. Bacterial: pQE70, pQE60, pQE-9 (Qiagen), pBS, pDlO, phagescript, 
psiX174, pBluescript SK, pbsks, pNH8A, pNH16a, pNHlSA, pNH46A (Stratagene); 
ptrb99a, pKK223-3, pKK233-3, pDR540. pRIT5 (Pharmacia); pCR (Invitrogen). 
Eukaryotic: pWLNEO, pSV2CAT, pOG44, pXTl, pSG (Stratagene) pSVK3, pBPV, 
pMSG, pSVL (Pharmacia); p75.6 (valentis); pCEP (Invitrogen); pCEI (Epimmune). 
However, any other plasmid or vector can be used as long as it is replicable and viable in 
the host. 

[00220] As representative examples of appropriate hosts, there can be mentioned: bacterial 
cells, such as E. coli. Bacillus subtilis. Salmonella typhimurium and various species within 
the genera Pseudomonas, Streptomyces, and Staphylococcus; fiingal cells, such as yeast; 
insect cells such as Drosophila and Sf9; animal Cells such as COS-7 lines of monkey 
kidney fibroblasts, described by Gluzman, Cell 25:1 75 (1981), and other cell lines capable 
of expressing a compatible vector, for example, the CI 27, 3T3, CHO, Hel,a and BHK cell 
lines or Bowes melanoma; plant cells, etc. The selection of an appropriate host is deemed 
to be within the scope of those skilled in the art from the teachings herein. 

[00221] Thus, the present invention is also directed to vectors, preferably expression 
vectors useful for the production of the peptides of the present invention, and to host cells 
comprising such vectors. 

[00222] Host cells are genetically engineered (transduced or transformed or transfected) 
with the vectors of this invention which can be, for example, a cloning vector or an 
expression vector. The vector can be. for example, in the form of a plasmid. a viral 
particle, a phage, etc. The engineered host cells can be cultured in conventional nutrient 
media modified as appropriate for activating promoters, selecting transformants or 
amplifying the polynucletides. The culture conditions, such as temperature, pH and the 
like, are those previously used with the host cell selected for expression, and will be 
apparent to the ordinarily skilled artisan. 

[00223] For expression of the peptides, the coding sequence will be provided with operably 
linked start and stop codons, promoter and terminator regions and usually a replication 
system to provide an expression vector for expression in the desired cellular host. For 
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example, promoter sequences compatible with bacterial hosts are provided in plasmids 
containing convenient restriction sites for insertion of the desired coding sequence. The 
resulting expression vectors are transformed into suitable bacterial hosts. 

[00224J Generally, recombinant expression vectors will include origins of replication and 
selectable markers permitting transformation of the host cell, e.g., the ampicillin resistance 
gene of E. coli and S. cerevisiae TRPl gene, and a promoter derived from a highly- 
expressed gene to direct transcription of a downstream structural sequence. Such 
promoters can be derived from operons encoding glycolytic enzymes such as 
3-phosphoglycerate kinase (PGK), a-factor. acid phosphatase, or heat shock proteins, 
among odiers. The heterologous structural sequence is assembled in appropriate phase 
with translation initiation and termination sequences, and preferably, a leader sequence 
capable of directing secretion of translated protein into the periplasmic space or 
extracellular medium. Optionally, the heterologous sequence can encode a fusion protein 
including an N-terminal identification peptide imparting desired characteristics, e.g.. 
stabilization or simplified purification of expressed recombinant product. 

[00225] Yeast, insect or mammalian cell hosts may also be used, employing suitable 
vectors and control sequences. Examples of mammalian expression systems include the 
COS-7 lines of monkey kidney fibroblasts, described by Gluzman, Cell 23:175 (1981), 
and other cell lines capable of expressing a compatible vector, for example, the C127, 
3T3, CHO, HeLa and BHK cell lines. Mammalian expression vectors will comprise an 
origin of replication, a suitable promoter and enhancer, and also any necessary ribosome 
binding sites, polyadenylation site, splice donor and acceptor sites, transcriptional 
termination sequences, and 5' flanking nontranscribed sequences. Such promoters may 
also be derived from viral sources, such as, e.g., human cytomegalovirus (CMV-IE 
promoter) or herpes simplex virus type-1 (HSV TK promoter). Nucleic acid sequences 
derived from the SV40 splice, and polyadenylation sites can be used to provide the 
required nontranscribed genetic elements. 
[00226J Polynucleotides encoding peptides of the invention may also comprise a 
ubiquitination signal sequence, and/or a targeting sequence such as an endoplasmic 
reticulum (ER) signal sequence to facilitate movement of the resulting peptide into the 
endoplasmic reticulum. 

(00227J Polynucleotides of the invention, e.g., minigcnes, may be expressed in human 
cells. A human codon usage table can be used to guide the codon choice for each amino 
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acid. Such polynucleotides preferably comprise spacer amino acid residues between 
variants, such as those described above, or may comprise naturally-occurring flanking 
sequences adjacent to the variants (and/or CTL and HTL epitopes). 
[002281 The peptides of the invention can also be expressed by viral or bacterial vectors. 
Examples of expression vectors include attenuated viral hosts, such as vaccinia or 
fowlpox. As an example of this approach, vaccinia virus is used as a vector to express 
nucleotide sequences that encode (he peptides of the invention. Vaccinia vectors and 
metiiods useful in immunization protocols are described in, e.g., U.S. Patent No. 
4,722.848. Anotiier vector is BCG (Bacille Calmette Guerin). BCG vectors are described 
in Stover et al., feature 351:456-460 (1991). A wide variety of other vectors useful for 
therapeutic administration or immunization of the polypeptides of the invention, e.g. 
adeno and adeno-associated vims vectors, retroviral vectors. Salmonella typhi vectors, 
detoxified anthrax toxin vectors, and the like, will be apparent to those skilled in the art 
from the description herein. A preferred vector is Modified Vaccinia Ankara (MVA) (e g.. 
Bavarian Noridic (MVA-BNf)). 
[00229] Standard regulatory sequences well known to those of skill in the art are preferably 
included in the vector to ensure expression in the human target cells. Several vector 
elements are desirable: a promoter with a downstream cloning site for polynucleotide, e.g.. 
minigene insertion; a polyadenylation signal for efficient transcription termination; an E. 
coli origin of replication; and an E. coli selectable maricer {e.g. ampicillin or kanamycin 
resistance). Numerous promoters can be used for this purpose. e.g.. the human 
cytomegalovirus (hCMV) promoter. See, e.g., U.S. Patent Nos. 5,580,859 and 5.589,466 
for other suitable promoter sequences. A prefen-ed promoter is the CMV-IE promoter. 
[00230] Polynucleotides, e.g. minigenes, may comprise one or more synthetic or naturally- 
occurring introns in the transcribed region. The inclusion of mRNA stabilization 
sequences and sequences for replication in mammalian cells may also be considered for 
increasing polynucleotide, e.g. minigene, expression. 
[00231] In addition, the polynucleotide, e.g. minigene, may comprise immunostimulatory 
sequences QSSs or CpGs). These sequences may be included in the vector, outside the 
polynucleotide (e.g. minigene) coding sequence to enhance immunogenicity. 
[00232] In some embodiments, a bi-cistronic expression vector which allows production of 
both the polynucleotide- (e.g. minigene-) encoded peptides of the invention and a second 
protein (e.g., one that modulates immunogenicity) can be used. Examples of proteins or 
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polypeptides that, if co-expressed with peptides of the invention, can enhance an immune 
response include cytokines (e.g.. IL-2, IL-12, GM-CSF), cytokine-inducing molecules 
(eg., LeIF), costimulatory molecules, or pin-DR binding proteins (PADRE® molecules, 
Epimmune. San Diego, CA). Helper T cell (HTL) epitopes such as PADRE® molecules 
can be joined to intracellular targeting signals and expressed separately from expressed 
peptides of the invention. Specifically decreasing the immune response by co-expression 
of immunosuppressive molecules (e.g. TGF-p) may be beneficial in certain diseases. 
100233] Once an expression vector is selected, the polynucleotide, e.g. minigcne. is cloned 
into the polylinker region downstream of the promoter. This plasmid is transformed into 
an appropriate bacterial strain, and DNA is prepared using standvd techniques. The 
orientation and DNA sequence of the polynucleotide, e.g. minigene, as well as all other 
elements included in the vector, are confirmed using restriction mapping. DNA sequence 
analysis, and/or PGR analysis. Bacterial cells harboring the coirect plasmid can be stored 
as cell banks. 

(00234J Therapeutic/prophylactic quantities of DNA can be produced for example, by 
fermentation in E. coli, followed by purification. Aliquots from the working cell bank are 
used to inoculate growth medium, and are grown to saturation in shaker flasks or a 
bioreactor according to well known techniques. Plasmid DNA is purified using standaid 
bioseparation technologies such as solid phase anion-exchange resins available, e.g., from 
QIAGEN. Inc. (Valencia, California). If required, supercoiled DNA can be isolated from 
the open circular and linear forms using gel electrophoresis or other methods. 

[00235] Purified polynucleotides, e.g. minigenes, can be prepared for injection using a 
variety of formulations. The simplest of these is reconstitution of lyophilized 
polynucleotide, e.g. DNA. in sterile phosphate-buffer saline (PBS). This approach, known 
as "naked DNA," is currently being used for intramuscular (BVi) administration in clinical 
trials. To maximize the immunotherapeutic effects of polynucleotide vaccines, alternative 
methods of formulating purified plasmid DNA may be used. A variety of such methods 
have been described, and new techniques may become available. Cationic lipids, 
glycolipids, and fiisogenic liposomes can also be used in the formulation (see. e.g., WO 
93/24640; Mannino & Gould-Fogerite, BioTechniques 6(7): 682 (1988); U.S. Patent No. 
5,279,833; WO 91/06309; and Feigner, etal, Proc. Nat 'l Acad Sci. USA 84:7413 (1987). 
In addition, peptides and compounds referred to collectively as protective, interactive, 
non-condensing compounds (PINC) can also be complexed to purified plasmid DNA to 



56 



influence variables such as stability, intramuscular dispersion, or trafficking to specific 
organs or cell types. 

[00236] Known methods in the art can be used to «ihance delivery and uptake of a 
polynucleotide in vivo. For example, the polynucleotide can be complexed to 
polyvinylpyrrolidone (PVP), to prolong the localized bioavailability of the polynucleotide, 
thereby enhancing uptake of the polynucleotide by the organisum (see e.g., U.S. Patent 
No. 6.040,295; EP 0 465 529; WO 98/17814). PVP is a polyamide diat is known to form 
complexes with a wide variety of substances, and is chemically and physiologically inert. 

[00237] Target cell sensitization can be used as a functional assay of the expression and 
HLA class I presentation of polynucleotide- (e.g. minigene-) encoded peptides. For 
example, the polynucleotide, e.g. plasmid DNA, is introduced into a mammalian cell line 
that is a suitable target for standard CTL chromium release assays. The transfection 
method used will be dependent on the final formulation. For example, electroporation can 
be used for "naked" DNA, whereas cationic lipids or PVP-formulated DNA allow direct in 
vitro transfection. A plasmid expressing green fluorescent protein (GFP) can be co- 
transfected to allow enrichment of transfected cells using fluorescence activated cell 
sorting (FACS). The transfected cells are then chromium-51 (^'Cr) labeled and used as 
targets for epitope-specific CTl.s. Cytolysis of the target cells, detected by ^'Cr release, 
indicates both production and HLA presentation of, polynucleotide-, e.g. minigene-, 
encoded variants of the invention, or peptides comprising them. Expression of HTL 
epitopes may be evaluated in an analogous manner using assays to assess HTI, activity. 

[00238] In vivo immunogenicity is a second approach for functional testing of 
polynucleotides, e.g. minigenes. Transgenic mice expressing appropriate human HLA 
proteins are immunized with the polynucleotide, e.g. DNA, product. The dose and route 
of administration are formulation dqjendent {e.g., IM for polynucleotide (e.^., naked DNA 
or PVP-formulated DNA) in PBS, intraperitoneal (IP) for lipid-complexed polynucleotide 
{e.g., DNA)). Eleven to twenty-one days afler immunization, splenocytcs are harvested 
and restimulated for one week in the presence of polynucleotides encoding each peptide 
being tested. Thereafter, for peptides comprising or consisting of variants, standard assays 
are conducted to detennine if there is cytolysis of peptide-loaded, *'Cr-Iabeled target cells. 
Once again, lysis of target cells that were exposed to variants corresponding to those 
encoded by the polynucleotide (e.g. minigene) demonstrates polynucleotide (e.g., DNA) 
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vaccine function and induction of CTLs. Immunogenicity of HTL epitopes is evaluated in 
transgenic mice in an analogous manner. 

[002391 Alternatively, the nucleic acids can be administered using baUistic delivery as 
described, for instance, in U.S. Patent No. 5,204,253. Using this technique, particles 
comprised solely of a polynucleotide such as DNA are administered. In a further 
alternative embodiment for ballistic delivery, polynucleotides such as DNA can be 
adhered to particles, such as gold particles. 

[00240] The use of polynucleotides such as multi-epitope minigenes is described herein and 
in, e.g. co-pending application U.S.S.N. 09/31 1,784; Ishioka ei aL, 7. Immunol. 162:3915- 
3925, 1999; An, L. and Whitton, J. L., J. Virol 71:2292, 1997; Thomson, S. A. et al, J. 
Immunol 157:822, 1996; Whitton, J. L. ei al, J, Virol 67:348, 1993; Hanke, R. et al. 
Vaccine 16:426, 1998. For example, a polynucleotide such as a multi-epitope DNA 
plasmid can be engineered which encodes an epitope derived from multiple regions of a 
infectious agent (e.^., p53, HER2/nev, MAGE-2/3, or CEA), a pan-DR binding peptide 
such as the PADRE® universal helper T cell epitope, and an endoplasmic reticuliun- 
translocating signal sequence. As descibed in the sections above, a peptide/polynucleotide 
may also comprise/encode epitopes that are derived from other infectious agents. 

[002411 Thus, the invention includes peptides as described herein, polynucleotides 
encoding each of said peptides, as well as compositions comprising the peptides and 
polynucleotides, and includes methods for producing and methods of using the peptides, 
polynucleotides, and compositions, as further described below. 

[00242] Compositions. In other embodiments, the invention is directed to a composition 

comprising one or more peptides and/or polynucleotides of the invention and optionally 
another component(s). 

[00243] In some embodiments, the composition comprises or consists of multiple peptides, 
e.g., 2, 3, 4, 5, 6, 7, 8, or 9 peptides of the invention. In some embodiments, the 
composition comprises at least 2, at least 3, at least 4, at least 5, at least 6. at least 7, or at 
least 8 peptides of the invention. Combinations of peptides include, for example, a peptide 
comprising or alternatively consisting of the Gag 545 variant EPLTSLKSLF (SEQ ID 
NO:J and a peptide comprising or alternatively consisting of the Gag 545 variant 
YPLASLKSLF (SEQ ID NO:J, or combinations of peptides from different tables in 
Tables 6-9 and/or Figures 1 A-4. 
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(00244] Compositions of the invention may comprise polynucleotides encoding the above 
peptides and/or combinations of peptides. 

[00245] The composition can comprise at least 2, at least 3, at least 4, at least 5, at least 6, 
at least 7, or at least 8 peptides and/or polynucleotides selected from those described above 
or below. At least one of the one or more peptides can be a heteropolymer or a 
homopolymer. Additionally, the composition can comprise a CTL and/or HTL epitope, 
which can be derived from a tumor-associated antigen. The additional epitope can also be 
a PanDR binding molecule, (e.g., a PADRE* universal helper T cell epitope). 

[00246] Optional components include excipients, diluents, proteins such as peptides 
comprising a CTL epitope, and/or an HTL epitope such as a pan-DR binding peptide (e.g., 
a PADRE universal helper T cell epitope), and/or a carrier, polynucleotides encoding 
such proteins, lipids, or liposomes, as well as other components described herein. There 
are numerous embodiments of compositions in accordance with the invention, such as a 
cocktail of one or more peptides and/or polynucleotides (e.g., minigenes); a cocktail of 
one or more peptides and/or polynucleotides (eg., minigenes) and one or more CTL 
and/or HTL epitopes. ■ 

[00247] Compositions may comprise one or more peptides (and/or polynucleotides such as 
minigenes) of the invention, along with one or more other components as described above 
and herein. "One or more" refers to any whole unit integer from 1-150, e.g., at least 2, 3, 
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15. 16, 17, 18. 19. 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 
30, 31. 32, 33, 34, 35, 36, 37, 38, 39, 40 , 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 
105, 110, 115. 120, 125, 130, 135, 140, 145, or 150 peptides, polynucleotides, or other 
components. 

[00248] Compositions of the invention may be, for example, polynucleotides or 
polypeptides of the invention combined with or complexed to cationic lipid formulations; 
lipopeptides (e.g.,Vitiello, A. et al., J. Clin. Invest. 95:341, 1995), encapsulated e.g., in 
poly(DL-lactide-co-glycoIide) ("PLC") microspheres (see, e.g., Eldridge, et al., Molec. 
Immunol. 28:287-294, 1991: Alonso et al.. Vaccine 12:299-306, 1994; Jones et al.. 
Vaccine 13:675-681, 1995); peptide compositions contained in immune stimulating 
complexes (ISCOMS) (see, e.g., Takahashi et al.. Nature 344:873-875, 1990; Hu et al., 
Clin Exp Immunol. 113:235-243, 1998); multiple antigen peptide systems (MAPs) (see 
e.g, Tam, J. P., Proc. Natl. Acad. Sci. U.S.A. 85:5409-5413, 1988; Tarn, J.P.. J. Immunol. 
Methods 196:17-32, 1996); viral, bacterial, or, fungal delivery vectors (Perkus, M. E. et 
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al.. In: Concepts in vaccine development, Kaufinann, S. H. E., ed., p. 379, 1996; 
Chakrabarti, S. et al.. Nature 320:535, 1986; Hu, S. L. et al.. Nature 320:537. 1986; 
Kieny, M.-P. et al., AIDS Bio/Technology 4:790, 1986; Top, F. H. et al., J. Infect. Dis. 
124:148, 1971; Chanda, P. K. et al.. Virology 175:535, 1990); particles of viral or 
synthetic origin (e.g., Kofler, N. et al., J. Immunol. Methods. 192:25, 1996; Eldridge, J. H. 
et al., Sem. Hematol. 30:16, 1993; Falo, L. D., Jr. et al.. Nature Med. 7:649, 1995); 
adjuvants {e.g., incomplete Freund's adjuvant) (Warren, H. S., Vogel, F. R., and Chedid, 
L. A. Annu. Rev. Immunol. 4:369, 1986; Gupta, R. K. et al.. Vaccine 11:293, 1993); 
liposomes (Reddy, R. et al., J. Immunol. 148:1585, 1992; Rock, K. L., Immunol. Today 
17:131, 1996); or, particle-absorbed cDNA or other polynucleotides of the invention 
(Uhner, J. B. et al.. Science 259:1745, 1993; Robinson, H. L., Hunt, L. A., and Webster, 
R. G., Vaccine 11:957, 1993; Shiver, J. W. et al.. In: Concepts in vaccine development, 
Kaufinann, S. H. E., ed., p. 423, 1996; Cease, K. B.. and Berzofsky, J. A., Annu. Rev. 
Immunol. 12:923, 1994 and Eldridge, J. H. et al., Sem. Hematol 30:16, 1993), etc. Toxin- 
targeted delivery technologies, also known as receptor mediated targeting, such as those of 
Avant Immunotherapeutics, Inc. (Needham, Massachusetts) or attached to a stress protein, 
e.g., HSP 96 (Stressgen Biotechnologies Corp., Victoria, BC, Canada) can also be used. 
[00249] Compositions of the invention comprise polynucleotide-mediated modalities. 
DNA or RNA encoding one or more of the peptides of the invention can be administered 
to a patient. This approach is described, for instance, in Wolffe/. al. Science 247:1465 
(1990) as well as U.S. Patent Nos. 5,580,859; 5,589,466; 5,804,566; 5,739,11 8; 5,736,524; 
5,679.647; and, WO 98/04720. Examples of DNA-based delivery technologies include 
"naked DNA", facilitated (bupivicaine, polymers {e.g., PVP, PINC, etc.). peptide- 
mediated) delivery, cationic lipid complexes, and particle-mediated ("gene gun") or 
pressure-mediated deUvery {see, e.g., U.S. Patent No. 5,922,687). Accordingly, peptides of 
the invention can be expressed by viral or bacterial vectors. Examples of expression 
vectors include attenuated viral hosts, such as Modified Vaccinia Ankara (MVA) {e.g.,. 
Bavarian Noridic), vaccinia or fowlpox. For example, vaccinia virus is used as a vector to 
express nucleotide sequences that encode the peptides of the invention. Upon introduction 
into an acutely or chronically infected host or into a non-infected host, the recombinant 
vaccinia virus expresses the immunogenic peptide, and thereby elicits an immune 
response. Vaccinia vectors and methods usefiil in immunization protocols are described 
in, e.g., U.S. Patent No. 4,722,848. Another vector is BCG (Bacille Calmette Guerin). 
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BCG vectors are described in Stover et al.. Nature 351 :456-460 (1 991). A wide variety of 
other vectors useful for ther^eutic administration or immunization of the peptides of the 
invention, e.g. adeno and adeno-associated virus vectors, alpha virus vectors, retroviral 
vectors. Salmonella typhi vectors, detoxified anthrax toxin vectors, and the like, are 
parent to those skilled in the art fi:om the description herein. 

[W150\ In certain embodiments, components that induce T cell responses are combined 
with components that induce antibody responses to the target antigen of interest. A 
preferred embodiment of such a composition comprises class I and class 11 epitopes in 
accordance with the invention. Alternatively, a composition comprises a class I and/or 
class II epitope in accordance with the invention, along with a PADRE® molecule 
(Epimmune, San Diego, CA). 

[0(^51] Compositions of the invention can comprise antigen presenting cells, such as 
dendritic cells. Antigen presenting cells, e.g., dendritic cells, may be transfected, e.g., with 
a polynucleotide such as a minigene construct in accordance with the invention, in order to 
elicit immune responses. The peptide can be bound to an HLA molecule on the antigen- 
resenting cell, whereby when an HLA-restricted cytotoxic T lymphocyte (CTL) is present, 
a receptor of the CTL binds to a complex of the HLA molecule and the peptide. 

[00252] The compositions of the invention may also comprise antiviral drugs such as 
interferon-a, or immune adjuvants such as IL-12, GM-CSF, etc. 

[00253] Compositions may comprise an HLA heavy chain, p2-microglobulin, streptavidin, 
and/or biotin. The streptavidin may be fluorescently labeled. Compositions may comprise 
tetramers {see e.g., U.S. Pat. No. 5.635,363; Science 274:94-96 (1996)). A tetramer 
composition comprising an HLA heavy chain, p2-microglobulin, streptavidin, and biotin. 
The streptavidin may be fluorescently labeled. Compositions may also comprise dimers. 
A dimer composition comprises as MHC molecule and an Ig molecule (see e.g., PNAS 
95:7568-73(1998)). 

[00254] In some embodiments it may be desirable to include in the compositions of the 
invention at least one component which primes cytotoxic T lymphocytes. Lipids have 
been identified as agents capable of priming CTL in vivo against viral antigens. For 
example, palmitic acid residues can be attached to the e-and a- amino groups of a lysine 
residue and then linked, e.g., via one or more linking residues such as Gly, Gly-Gly-, Ser, 
Ser-Ser, or the like, to an immunogenic peptide. The lipidated peptide can then be 
administered either directly in a micelle or particle, incorporated into a liposome, or 
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emulsified in an adjuvant, e,g,, incomplete Freund*s adjuvant. A preferred composition 
comprises palmitic acid attached to e- and a- amino groups of Lys, which is attached via 
linkage, e.g., Ser-Ser, to the amino tenninus of the peptide. 

[00255] As another example of lipid priming of CTL responses, £. coli hpoproteins, such 
as tripahnitoyl-S-glycerylcysteinlyseryi-serine (P3CSS) can be used to prime virus specific 
CTL when covalently attached to an appropriate peptide (seCy e,g,, Deres, et al., Nature 
342:561, 1989). Peptides of the invention can be coupled to P3CSS, for example, and the 
lipopeptide administered to an individual to specifically prime a CTL response to the 
target antigen. Moreover, because the induction of neutralizing antibodies can also be 
primed with PaCSS-conjugated epitopes, two such compositions can be combined to more 
effectively elicit both humoral and cell-mediated responses. 

[00256] Another preferred embodiment is a composition comprising one or more peptides 
of the invention emulsified in IFA. 

[00257] Compositions of the invention may also comprise CTL and/or HTL peptides. Such 

CTL and HTL peptides can be modified by the addition of amino acids to the termini of a 
peptide to provide for ease of linking peptides one to another, for coupling to a carrier 
support or larger peptide, for modifying the physical or chemical properties of the peptide 
or oligopeptide, or the like. Amino acids such as tyrosine, cysteine, lysine, glutamic or 
aspartic acid, or naturally or unnaturally occuring amino acid residues, can be introduced 
at the carboxyl- or amino-terminus of the peptide or oligopeptide, particularly class I 
peptides. However, it is to be noted that modification at the carboxyl terminus of a CTL 
epitope may, in some cases, alter binding characteristics of the peptide. In addition, the 
peptide or oligopeptide sequences can differ from the natural sequence by being modified 
by terminal-NH2 acylation, e.g., by alkanoyl (C1-C20) or thioglycolyl acetylation, terminal- 
carboxyl amidation, e.g., ammonia, methylamine, etc. In some instances these 
modifications may provide sites for linking to a support or other molecule. CTL and HTL 
epitopes may comprise additional amino acids, such as those described above including 
spacers. 

[00258] A further embodiment of a composition in accordance with the invention is an 
antigen presenting cell that comprises one or more peptides in accordance with the 
invention. The antigen presenting cell can be a "professional" antigen presenting cell, 
such as a dendritic cell. The antigen presenting cell can comprise the peptide of the 
invention by any means known or to be determined in the art. Such means include pulsing 
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of dendritic cells with one or more individual peptides, by nucleic acid administration such 
as ballistic nucleic acid delivery or by other techniques in the art for administration of 
nucleic acids, including vector-based, e.g, viral vector, delivery of nucleic acids. 

[00259] Compositions may comprise carriers. Carriers that can be used with compositions 
of the invention are well known in the art, and include, eg., thyroglobulin, albumins such 
as human serum albumin, tetanus toxoid, polyamino acids such as poly L-lysine, poly L- 
glutamic acid, influenza virus proteins, hepatitis B virus core protein, and the like. 

[00260] The compositions (e.g. pharmaceutical compositions) can contain a physiologically 
tolerable diluent such as water, or a saline solution, preferably phosphate buffered saline. 
Additionally, as disclosed herein, CTL responses can be primed by conjugating peptides 
of the invention to lipids, such as tripalmitpyl-S-glyceryl-cysteinyl-seryl-serine (P3CSS). 

[00261] Compositions of the invention may be phannaceulically acceptable composilions. 

Pharmaceutical compositions preferably contain an immunologically effective amount of 
one or more peptides and/or polynucleotides of the invention, and optionally one or more 
other components which are pharmaceutically acceptable. A preferred composition 
comprises one or more peptides of the invention and EFA. A more preferred composition 
of the invention comprises one or more peptides of the invention, one or more peptides, 
and BFA. 

[00262] Upon immunization with a peptide and/or polynucleotide and/or composition in 

accordance with the invention, via injection {e.g., SC, TD, TM), aerosol, oral, transdermal, 
transmucosal, intrapleural, intrathecal, or other suitable routes, the immune system of the 
host responds to the vaccine by an immune response comprising the production of 
antibodies, CTLs and/or HTLs specific for the desired antigen(s). Consequently, the host 
becomes at least partially immune to subsequent exposure to the infectious agent(s), or at 
least partially resistant to fiirthcr development of infectious agent-bearing cells and 
thereby derives a prophylactic or therapeutic benefit. 

[00263] Furthermore, the peptides, primers, and epitopes of the invention can be used in 
any desired immunization or administration regimen; e.g., as part of periodic vaccinations 
such as annual vaccinations as in the veterinary arts or as in periodic vaccinations as in the 
human medical arts, or as in a prime-boost regime wherein an inventive vector or 
recombinant is administered either before or after the administration of the same or of a 
different epitope of interest or recombinant or vector expressing such as a same or 
different epitope of interest (including an inventive recombinant or vector expressing such 
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as a same or dififerent epitope of interest), see, e.g., U.S. Pat. Nos. 5,997,878; 6,130,066; 
6,180,398; 6,267,965; and 6,348,450. An useful viral vector of the present invention is 
Modified Vaccinia Ankara (MVA) {e.g.. Bavarian Noridic (MVA-BN)). 

100264] Recent studies have indicated that a prime-boost protocol, whereby immunization 
with a poxvirus recombinant expressing a foreign gene product is followed by a boost 
using a purified subunit preparation form of that gene product, elicits an enhanced immune 
response relative to the response elicited with either product alone. Human volunteers 
inununized with a vaccinia recombinant expressing the HIV-1 envelope glycoprotein and 
boosted with purified HIV-1 envelope glycoprotein subunit preparation exhibit higher 
mv-l neutralizing antibody titers than individuals immunized with just the vaccinia 
recombinant or purified envelope glycoprotein alone (Graham et ai, J. Infect. Dis., 
167:533-537 (1993); Cooney et ai, Proc. Natl. Acad. Set. USA, 90:1882-1886 (1993)). 
Humans immunized with two injections of an ALVAC-HIV-1 env recombinant (vCP125) 
failed to develop HFV specific antibodies. Boosting with purified rgpl60 fi-om a vaccinia 
virus recombinant resulted in detectable HIV-1 neutralizing antibodies. Furthermore, 
specific lymphocyte T cell proliferation to rgpl60 was cleariy increa.sed by the boost with 
rgpl60. Envelope specific cytotoxic lymphocyte activity was also detected with this 
vaccination regimen (Pialoux et al, AIDS Res. and Hum. Retroviruse.i, 11:272-381 
(1995)). Macaques immunized with a vaccinia recombinant expressing the simian 
immunodeficiency virus (SIV) envelope glycoprotein and boosted with SIV envelope 
glycoprotein fi-om a baculovinis recombinant are protected against SIV challenge (Hu et 
al., AID Res. and Hum. Retroviruses, 3:615-620 (1991); Hu et al.. Science 255:456-459 
(1992)). In the same fashion, purified HCMVgB protein can be used in prime-boost 
protocols with NYVAC or ALVAC-gB recombinants. 

[002651 In certain embodiments, the polynucleotides are complexed in a liposome 
preparation. Liposomal preparations for use in the instant invention include cationic 
(positively charged), anionic (negatively charged) and neutral preparations. However, 
cationic liposomes are particularly preferred because a tight charge complex can be 
formed between the cationic liposome and the polyanionic nucleic acid. Cationic 
liposomes have been shown to mediate intracellular delivery of plasmid DNA (Feigner et 
al., Proc. Natl, Acad. ScL USA 5^:74137416 (1987), which is herein incorporated by 
reference); mKNA (Malone et al., Proc. Natl. Acad Set. USA «d:60776081 (1989), which 
is herein incorporated by reference); and purified transcription factore (Debs et al., J. Biol. 
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Chem. 265:1018910192 (1990). which is herein incon>oiated by reference), in functional 
form. 

(00266J Cationic liposomes are readily available. For example, N-[12,3-dioleyloxy)- 
propyl]-N,N.N-triethylammonium (DOTMA) liposomes are particularly useful and are 
available under the trademark Lipofectin, from GIBCQ BRL, Grand Island, N.Y. (See, 
also, Feigner et ai, Proc. Natl Acad. Sci. USA *^:74137416 (1987)). Other commercially 
available liposomes include Ixansfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

[00267] Other cationic liposomes can be prepared from readily available materials using 
techniques well known in the art. See, e.g. PCT Publication No. WO 90/11092 for a 
description of the syntliesis of DOTAP (l,2-bis(oIeoyloxy)-3-(lrimethylammonio)propane) 
liposomes. Preparation of DOTMA liposomes is explained in the literature, see, e.g., P. 
Feigner et ai, Proc. Natl. Acad. Sci. USA 84:l^UlAn. Similar methods can be used to 
prepare liposomes from other cationic lipid materials. 
[002681 Similarly, anionic and neutral liposome.s are readily available, such as from Avanti 

Polar Lipids (Birmingham. Ala.), or can be easily prepared using readily available 
materials. Such materials include phosphatidyl, choline, cholesterol, phosphatidyl 
ethanolamine. dioleoylphosphatidyl choline (DOPC). dioleoylphosphatidyl glycerol 
(DOPG), dioleoylphoshatidyl ethanolamine (DOPE), among others. These materials can 
also be mixed with the DOTMA and DOTAP starting materials in appropriate ratios. 
Methods for making liposomes using these materials are well knowm in the art. 
[00269] For example, commercially available dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine (DOPE) 
can be used in various combinations to make conventional liposomes, with or without the 
addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be prepared by 
drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas into a sonication 
vial. The sample is placed under a vacuum pump overnight and is hydrated the following 
day with deionized water. The sample is then sonicated for 2 hours in a capped vial, using 
a Heat Systems model 350 sonicator equipped with an inverted cup (bath type) probe at 
the maximum setting while the bath is circulated at 15EC. Alternatively, negatively 
charged vesicles can be prepared without sonication to produce multilamellar vesicles or 
by extrusion through nucleopore membranes to produce unilamellar vesicles of discrete 
size. Other methods are known and available to those of skill in the art. 
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[00270] The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 
vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. The 
various liposome nucleic acid complexes are prepared using methods well known in the 
art. See. e.g., Straubinger et aL, Methods of Immunology 707:512527 (1983). For 
example, MLVs containing nucleic acid can be prepared by depositing a thin film of 
phospholipid on the walls of a glass tube and subsequently hydrating with a solution of the 
material to be encapsulated. SUVs are prepared by extended sonication of MLVs to 
produce a homogeneous population of unilamellar liposomes. The material to be 
entrapped is added to a suspension of preformed MLVs and then sonicated. When using 
liposomes containing cationic lipids, the dried lipid film is resuspended in an appropriate 
solution such as sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, 
sonicated, and then the prefonned liposomes are mixed directly with the DNA. The 
liposome and DNA form a very stable complex due to binding of the positively charged 
liposomes to the cationic DNA. SIJVs find u.se with small nucleic acid fragments. LUVs 
are prepared by a number of methods, well known in the art. Commonly used methods 
include Ca^*-EDTA chelation (Papahadjopoulos et al, Biochim. Biophys. Acta 394:483 
(1975); Wilson et al.. Cell 17:11 (1979)); ether injection (Deamer. D. and Bangham, A., 
Biochim. Biophys. Acta 443:629 (1976); Ostro et al., Biochem. Biophys. Res. Commun. 
76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA 75:3348 (1979)); detergent 
dialysis (Enoch, H. and Strittinatter, P., Proc. Natl. Acad. Sci. USA 76:145 (1979)); and 
reversephase evaporation (REV) (Fraley et al., J. Biol. Chem. 255:10431 (1980); Szoka, F. 
and Papahadjopoulos, D.. Proc. Natl. Acad Sci. USA 75:145 (1978); SchaeferRidder et 
al.. Science 2/5:166 (1982)). 
[00271J Generally, the ratio of DNA to liposomes will be from about 10:1 to about 1:10. 
Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the ration will 
be about 3 : 1 to about 1 :3. Still more preferably, the ratio will be about 1:1. 
[002721 U.S. Patent No. 5.676,954 reports on the injection of genetic material, complexed 
with cationic liposome carriers, into mice. U.S. Patent Nos. 4,897,355, 4.946.787, 
5,049.386. 5.459,127, 5,589.466, 5,693,622, 5,580.859. 5.703,055, and international 
publication no. WO 94/9469 provide cationic lipids for use in transfecting DNA into cells 
and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 5,580,859, 5,703,055, and 
international publication no. WO 94/9469 provide methods for delivering DNA-cationic 
lipid complexes to mammals. 
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Binding Affinity of Variants for HLA Molecules 

[00273] As indicated herein, the large degree of HLA polymo^jhism is an important factor 
to be taken into account with the epitope-based approach to developing therapeutics and 
diagnostics. To address this factor, epitope selection encompassing identification of 
peptides capable of binding at high or intermediate affinity to multiple HLA molecules is 
preferably utilized, most preferably these epitopes bind at high or intermediate affinity to 
two or more allele-specific HLA molecules. However, in some embodiments, it is 
preferred that all epitopes in a given composition bind to the alleles of a single HLA 
supertype or a single HLA molecule. 
(002741 Variants of the invention preferably include those that have an IC50 or binding 
affinity value for a class I HLA molecule(s) of SCO nM or better (/.e, the value is ^ 500 
nM). In certain embodiments of the invention, peptides of interest have an IC50 or binding 
affinity value for a class I HLA molecule(s) of 200 nM or better. In certain embodiments 
of the invention, peptides of interest, such as Al and A24 peptides, have an IC50 or 
binding affinity value for a class I HLA molecule(s) of 100 nM or better. If HTL epitopes 
are included, they preferably are HTL epitopes that have an IC50 or binding affinity value 
for class II HLA molecules of 1000 nM or better, {Le., the value is < 1,000 nM). For 
example, peptide binding is assessed by testing the capacity of a candidate peptide to bind 
to a purified HLA molecule in vitro. Peptides exhibiting high or intennediate affinity are 
then considered for further analysis. Selected peptides are generally tested on other 
members of the supertype family. In preferred embodiments, peptides that exhibit cross- 
reactive binding are then used in cellular screening analyses or vaccines. 
[00275] The relationship between binding affinity for HLA class I molecules and 
immunogenicity of discrete peptide epitopes on bound antigens was determined for the 
first time by inventors at Epimmune. As disclosed in greater detail herein, higher HLA 
binding affinity is correlated with greater immunogenicity. 
[00276] Greater immunogenicity can be manifested in several different ways. 
Immunogenicity corresponds to whether an immune response is elicited at all, and to the 
vigor of any particular response, as well as to the extent of a population in which a 
response is elicited. For example, a peptide might elicit an immune response in a diverse 
array of the population, yet in no instance produce a vigorous response. In accordance 
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with these principles, close to 90% of high binding peptides have been found to elicit a 
response and thus be "immunogenic," as contrasted with about 50% of the peptides that 
bind with intennediate affinity.. (See, e.g., Schaeffer et al. PNAS (1988)) High affinity- 
binding class I peptides generally have an affinity of less than or equal to 100 nM. 
Moreover, not only did peptides with higher binding affinity have an enhanced probability 
of generating an immune response, the generated response tended to be more vigorous 
than the response seen with weaker binding peptides. As a result, less peptide is required 
to elicit a similar biological effect if a high affinity binding peptide is used rather than a 
lower affinity one. Thus, in some preferred embodiments of Che invention, high affinity 
binding epitopes are used. 

[002771 The correlation between binding affinity and immunogenicity was analyzed by the 
present inventors by two different experimental approaches (see, e.g., Sette, el al. J. 
Immunol. 153:5586-5592 (1994)). In the first approach, the immunogenicity of potential 
epitopes ranging in HLA binding affinity over a 10,000-fold range was analyzed in HLA- 
A*0201 transgenic mice. In the second approach, the antigenicity of approximately 100 
different hepatitis B virus (HBV)-derived potential epitopes, all carrying A*0201 binding 
motifs, was assessed by using PBL fi-om acute hepatitis patients. Pursuant to these 
approaches, it was determined that an affinity threshold value of approximately 500 nM 
(preferably 50 nM or less) determines the capacity of a peptide epitope to elicit a CTL 
response. These data are true for class I binding affinity measurements for naturally 
processed peptides and for synthesized T cell epitopes. These data also indicate the 
important role of determinant selection in the shaping of T cell rehouses {see, e.g.. 
Schaeffer et al. Proc. Natl. Acad. Sci. USA 86:4649-4653 (1989)). 

[00278] An affinity threshold associated with immunogenicity in the context of HLA class 
II {i.e., HLA DR) molecules has also been delineated {see, e.g., Southwood et al. J. 
Immunology 160:3363-3373 (1998), and U.S. Patent No. 6,413.527, issued July 2, 2002). 
Li order to define a biologically significant threshold of HLA class n binding affinity, a 
database of die binding affinities of 32 DR-restricted epitopes for their restricting element 
{i.e., the HLA molecule that binds the epitope) was compiled. In approximately half of the 
cases (15 of 32 epitopes), DR restriction was associated v\dth higji binding affinities, 
i.e. binding affinity values of 100 nM or less. In the other half of the cases (16 of 32), DR 
restriction was associated with intermediate affinity (binding affinity values in the 
100-1000 nM range). In only one of 32 cases was DR restriction associated with an ICso 
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of 1000 nM or greater. Thus, 1000 nM is defined as an affinity threshold associated with 
inununogenicity in the context of DR molecules. 
[002791 The binding affinity of peptides for HLA molecules can be determined as 
described in Example 1, below. 

Enhancing Population Coverage of the Vaccine 
100280) The primary anchor residues of the HLA class I peptide epitope supermotifs and 
motifs are summarized in Tables 1-2. AUele-specific HLA molecules Oial are comprised 
by the various HLA class I supertypes are listed in Table 4. In some cases, patterns of 
amino acid residues are present in both a motif and a supennotif. The relationship of a 
particular motif and any related supermotif is indicated in the description of the individual 
motifs. 

100281] By inclusion of one or more epitopes from several motifs or supermotife in a 
vaccine composition, enhanced population coverage for major global ethnicities can be 
obtained. 



Assays to Detect T-Cell Responses 
100282] Once HLA binding peptides arc identified, they can be tested for the ability to 
elicit a T-ccU response. The preparation and evaluation of motif-bearing peptides arc 
described, e.g., in PCT publications WO 94/20127 and WO 94/03205. Briefly, peptides 
comprising epitopes from a particular antigen are synthesized and tested for their ability to 
bind to relevant HLA proteins. These assays may involve evaluation of peptide binding to 
purified HLA class I molecules in relation to the binding of a radioiodinated reference 
peptide. Alternatively, cells expressing empty class I molecules (i.e. cell surface HLA 
molecules that lack any bound peptide) may be evaluated for peptide binding by 
immunofluorescent staining and flow microfluorimetry. Other assays that may be used to 
evaluate peptide binding include peptide-dependent class I assembly assays and/or the 
inhibition of CTL recognition by peptide competition. Those peptides that bind to an 
HLA class I molecule, typically with an affinity of 500 nM or less, are further evaluated 
for their ability to serve as targets for CTLs derived from infected or immunized 
individuals, as well as for their capacity to induce primary in vitro or in vivo CTL 
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responses that can give rise to CTL populations capable of reacting with selected target 
cells associated with pathology. 

100283] Analogous assays are used for evaluaUon of HLA class II binding peptides. HLA 
class n motif-bearing peptides that are shown to bind, typically at an affinity of 1000 nM 
or less, are fiirther evaluated for the ability to stimulate HTL responses. 

[00284] Conventional assays utilized to detect T cell responses include proliferation assays, 
lymphokine secretion assays, direct cytotoxicity assays, and limiting dilution assays. For 
example, antigen-presenting cells that have been incubated with a peptide can be assayed 
for the ability to induce CTL responses in responder cell populations. Antigen-presenting 
cells can be normal cells such as peripheral blood mononuclear cells or dendritic cells. 
Alternatively, mutant, non-human mammalian cell lines that have been transfected with a 
human class I MHC gene, and that are deficient in their ability to load class I molecules 
with internally processed peptides, are used to evaluate the capacity of die peptide to 
induce in vitro primary CTL responses. Peripheral blood mononuclear cells (PBMCs) can 
be used as the source of CTL pi-ecursors. Antigen presenting cells are incubated with 
peptide, after which the peptide-loaded antigen-presenting cells are then incubated with 
the responder cell population under optimized culture conditions. Positive CTL activation 
can be determined by assaying the culture for the presence of CTLs that lyse radio-labeled 
target cells, either specific peptide-pulsed targets or target cells that express endogenously 
processed antigen from which the specific peptide was derived. AltemaHvely. the 
presence of epitope-specific CTLs can be determined by IFNy in situ ELISA. 
10028S] hi an embodiment of the invention, directed to diagnostics, a method has been 
devised which allows direct quantification of antigen-specific T cells by staining with 
fluorescein-labelled HLA tetrameric complexes (Altman, J. D. et al., Proc. Natl. Acad. 
Sci. USA 90:10330, 1993; Altman, J. D. et al.. Science 274:94, 1996). Other options 
include staining for intracellular lymphokines. and interferon release assays or ELISPOT 
assays. Tetramer staining, intracellular lymphokine staining and ELJSPOT assays all 
appear to be at least 10-fold more sensitive than more conventional assays (Lalvani, A. et 
al., J. Exp. Med. 186:859, 1997; Dunbar. P. R. et al., Curr. Biol. 8:413. 1998; Murali- 
Krishna, K. et al.. Immunity 8:177. 1998). Additionally. DimerX technology can be used 
as a means of quantitation (see, e.g.. Science 274:94-99 (1996) and Proc. Natl. Acad Sci. 
95:7568-73 (1998)). 
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[00286] HTL activation may also be assessed using techniques known to those in the art, 
such as T cell proliferation or lymphokine secretion (see^ e.g, Alexander et al.j Immunity 
1:751-761,1994). 

[00287] Alternatively, immunization of HLA transgenic mice can be used to determine 
inimunogenicity of peptide epitopes. Several transgenic mouse strains, e.g., mice with 
human A2.1, All (which can additionally be used to analyze HLA-A3 epitopes), and B7 
alleles have been characterized. Other transgenic mice strains (e.g., transgenic mice for 
HLA-Al and A24) are being developed. Moreover, HLA-DRl and HLA-DR3 mouse 
models have been developed. In accordance with principles in the art, additional 
transgenic mouse models with other HLA alleles are generated as necessary. 

[00288] Such mice can be immunized with peptides emulsified in Incomplete Freiind's 
Adjuvant; thereafter any resulting T cells can be tested for their capacity to recognize 
target cells that have been peptide-pulsed or transfected with genes encoding the peptide 
of interest. CTL responses can be analyzed using cytotoxicity assays described above. 
Similarly, HTL responses can be analyzed using, e.g., T cell proliferation or lymphokine 
secretiori assays, 

Minigcncs 

[00289] A number of different approaches are available which allow simultaneous delivery 
of multiple epitopes. Nucleic acids encoding multiple epitopes are a useful embodiment 
of the invention; discrete peptide epitopes or polyepitopic peptides can be encoded. The 
epitopes to be included in a minlgene are preferably selected according to the guidelines 
set forth in the previous section. Examples of amino acid sequences that can be included in 
a minigene include: HLA class I epitopes, HLA class II epitopes, a ubiquitination signal 
sequence, and/or a targeting sequence such as an endoplasmic reticulum (ER) signal 
sequence to facilitate movement of the resulting peptide into the endoplasmic reticulum. 
Examples of minigene constructs are shown in Tables 23-28. 

[00290] The use of multi-epitope minigenes is also described in, e.g., co-pending 
applications U.S.S.N. 09/311,784, 09/894,018, 60/419,973, 60/415,463; Ishioka et al, J. 
Immunol. 162:3915-3925, 1999; An, L. and Whitton, J. L., J. Virol 71:2292, 1997; 
Thomson, S. A. el al, J. Immunol. 157:822, 1996; Whitton, J. L. et aL, J. Virol. 67:348, 
1993; Hanke, R. et al. Vaccine 1 6:426, 1998. For example, a multi-epitope DNA plasmid 
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encoding nine dominant HLA-A*0201,- and Al 1-restricted CTL epitopes derived from the 
polymerase, envelope, and core proteins of HBV and human immunodeficiency virus 
(HIV), a PADRE® universal helper T cell (HTL) epitope, and an endoplasmic reticulum- 
translocating signal sequence has been engineered. Immunization of HLA transgenic mice 
with this plasmid construct resulted in strong CTL induction responses against the nine 
CTL epitopes tested. This CTL response was similar to that observed with a lipopeptide 
ofknown immunogenicity in humans, and significantly greater than immunization using 
peptides in oil-based adjuvants. Moreover, the immunogenicity of DNA-encoded epitopes 
in vitro was also correlated with the in vitro responses of specific CTL lin«a5 against target 
cells transfected with the DNA plasmid. These data show thai the minigene served: 1.) to 
generate a CTL response and 2.) to generate CTLs that recognized cells expressing the 
encoded epitopes. A similar approach can be used to develop minigenes' encoding 
epitopes of an infectious agent. 

[002911 For example, to create a DNA sequence encoding the selected epitopes (minigene) 
for expression in human cells, the amino acid sequences of the epitopes may be reverse 
translated. A human codon usage table can be used to guide the codon choice for each 
amino acid. These epitope-encoding DNA sequences may be directly adjoined, so that 
when translated, a continuous peptide sequence is created. However, to optimize 
expression and/or immunogenicity, additional elements can be incorporated into the 
minigene design such as spacer amino acid residues between epitopes. HLA presentation 
of CTL and HTL epitopes may be improved by including synthetic (e.g. poly-alanine) or 
naturally-occurring flanking sequences adjacent to the CTL or HTL epitopes; these larger 
peptides comprising the epitope(s) are within the scope of the invention. In one 
embodiment, spacer amino acid residues between one or more CTL and/or HTL epitopes 
are designed so as to minimize junctional epitopes that may result from the juxt^osition 
of 2 CTL and/or HTL epitopes. 

100292] The minigene sequence may be converted to DNA by assembling oligonucleotides 
that encode the plus and minus strands of the minigene. Overlapping oligonucleotides 
(30-100 bases long) may be synthesized, phosphorylated, purified and annealed under 
appropriate conditions using well known techniques. The ends of the oligonucleotides can 
be joined, for example, using T4 DNA ligase. This synthetic minigene. encoding the 
epitope peptide, can then be cloned into a desired expression vector. 
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[00293] Standard regulatory sequences well known to those of skill in the art are preferably 
included in the vector to ensure expression in the target cells. Several vector elements are 
desirable: a promoter with a downstream cloning site for minigene insertion; a 
polyadenylation signal for efficient transcription termination; an E. coli origin of 
replication; and an E, coli selectable marker {e.g. ampicillin or kanamycin resistance). 
Numerous promoters can be used for this purpose, e.g., the human cytomegalovirus 
(hCMV) CMV-IE promoter. See, e.g., U.S. Patent Nos, 5,580,859 and 5,589,466 for other 
suitable promoter sequences. 

[00294] Optimized peptide expression and immunogenicity can be acliieved by certain 
modifications to a mmigene constnict. For example, in some cases introns facilitate 
efficient gene expression, thus one or more synthetic or naturally-occurring introns can be 
incorporated into the transcribed region of the minigene. The inclusion of mRNA 
stabilization sequences and sequences for replication in mammalian cells may also be 
considered for increasing minigene expression. 

[00295] Once an expression vector is selected, the minigene is cloned into the polylinker 

region downstream of the promoter. This plasmid is transformed into an appropriate 
bacterial strain, and DNA is prepared using standard techniques. The orientation and 
DNA sequence of the minigene, as well as all other elements included in the vector, are 
confirmed using restriction mapping, PGR and/or DNA sequence analysis. Bacterial cells 
harboring the correct plasmid can be stored as cell banks. 

[00296] In addition, immunostimulatory sequences (ISSs or CpGs) appear to play a role in 

the immunogenicity of DNA vaccines. These sequences may be included m the vector, 
outside the minigene coding sequence to enhance immunogenicity. 

[00297] In some embodiments, a bi-cistronic expression vector which allows production of 
both the mini gene-encoded epitopes and a second protein (eg., one that modulates 
inrmiunogenicity) can be used. Examples of proteins or polypeptides that, if co-expressed 
widi epitopes, can enhance an immune response include cytokines {e.g., IL-2, IL-12, 
GM-CSF), cytokine-inducing molecules {e.g., LeIF), costimulatory molecules, or pan-DR 
binding proteins (PADRE^, Epinunune, San Diego, CA). Helper T cell (HTL) epitopes 
such as PADRE® molecules can be joined to intracellular targeting signals and expressed 
separately from expressed CTL epitopes. This can be done in order to direct HTL 
epitopes to a cell compartment different than that of the CTL epitopes, one that provides 
for more efficient entry of HTL epitopes into the HLA class II pathway, thereby 
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imp«,vi„g HTL induction, m contrast to HTL or CTL mduction. specificaHy decreasing 
the immune response by co-expression of immunosuppressive molecules (e.g. TGF-B) 
may be beneficial in certain diseases. 
I00298I -ne^p^rtc ,„«,u,ies of plasmid DNA can be p„>d„eed for «an»,l. by 
ftnnemadon in B. co„. followed by purificaHoa Aliquots fix,m fte working cell bank are 
a«d » i«K=d.,e groMh mediun. and are grown ,o .amraHon in shales flasks or a 
b,orea««r acconjing u> well taown ,echni,„cs. Plasmid DNA is pudfied using sUndanl 
hoseparaHon technologies such as solid phase anion-cxchange resins available, eg. lion, 
QIAGEN. Inc. (Valencia. Califomia). If quired, supcooiled DNA can be isolated' fiom 
the open circular and linear fonns using gel electn,ph„,esis or other methods 
1002991 PuHfled ptasmid DNA can be prepaid for injcctton using a ™riety of 
fcrmuladons. The simplest of these is reconstitution of lyophilieod DNA in sterile 
phosphate-buffer saline (PBS). Tl,is approach, known as -naked DNA." is cmrently being 
used for intrwnuscular (IM) admimstraUon in clinical trials. To maxinuze the 
.mmunotherapeutic effects of minigene va«.i„es, al.en«,tive methods of fonnulating 
punfled plasmid DNA may be used. A variety of such methods have be«. described, and 
new techmques may become available. Cationic lipids, glycolipfds. ^ isogenic 
hposomes can also be used in the formulation (see, .g.. WO 93/24640; Mannino & 
Oould-Fogerite, BioTeckn^gues 6(7): 682 (1988); U.S. Patent No. 5J79 833- WO 
9V06309; and Feigner, « Pro. NafI Aca,. Set USA 84:7413 (1987). h. .diution 
peptides and compounds referred to collecrively as protecdve, i^etacdve. non-condensing 
compounds (PINC) can also be complexed » punfled pUsmid DNA to influence variables 
such as stability, intramuscular dispersion, or trafflcking to speciflc otgans o, ceU types 
[0O30OI K™>wn methods in the art can be used to enhance delivery and uptake of a 
polynucleotide /„ Wvo. For ex^nple, the polynucleotide can be contplexed to 
polyvmylpynolidone (PVP), to prol«,g the localized bioavailability of the poIynucieoUde 
thereby cnhancmg uptake of the polynucleotide by the otganisum (see e.g.. US Patent" 
NO. 6,040,295; EP 0 465 329; WO 98/17814). PVP is a poiyamide that is known to fonn 
complexes ™th a wide variety of substances, and is chemically a™l physiologically inen 
[003011 Target cell sensitizati«, can be used as a flmctional assay of the expression and 
HLA class 1 presentation of minigene-encodcd epitopes. For example, the plasmid DNA 
.s into a mammalian cell li™, that is a suitable t«get for standard CTL 

chn>m,um release assay,. The transfection method used will be dependent on the final 
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formulation, electroporation can be used for "naked" DNA, whereas cationic lipids or 
DNA:PVP compositions allow direct in vitro transfection. A plasmid expressing green 
fluorescent protein (GFP) can be co-transfected to allow enrichment of transfected cells 
using fluorescence activated cell sorting (FACS). The transfected cells are then 
chromium-51 (*'Cr) labeled and used as targets for epitope-specific CTLs. Cytolysis of 
the target cells, detected by ^'Cr release, indicates botii the production and HLA 
presentation of, minigene-encoded CTL epitopes. Expression of HTL epitopes may be 
evaluated in an analogous manner using assays to assess HTL activity. 
[00302] In vivo immunogenicity is a second approach for functional testing of minigene 
DNA formulations. Transgenic mice expressing appropriate human HLA proteins are 
immunized with the DNA product. The dose and route of administration are formulation 
dependent {e.g., IM for DNA in PBS, intraperitoneal (IP) for lipid-complexed DNA). 
Eleven to twenty-one days after immunization, splenocytes are harvested and restimulated 
for one week in the presence of peptides encoding each epitope being tested. Thereafter, 
for CTLs, standard assays are conducted to determine if there is cytolysis of peptide- 
loaded, **Cr-labeled target cells. Once again, lysis of target cells that were exposed to 
epitopes corresponding to those in the minigene, demonstrates DNA vaccine function and 
induction of CTLs. Immunogenicity of HTL epitopes is evaluated in transgenic mice in an 
analogous manner. 

[00303] Alternatively, the nucleic acids can be administered using ballistic delivery as 
described, for instance, in U.S. Patent No. 5,204,253. Using this technique, particles 
comprised solely of DNA are administered, hi a further alternative embodiment for 
ballistic delivery, DNA can be adhered to particles, such as gold particles. 

Vaccine Compositions 

[00304] Vaccines that contain an immunologically effective amount of one or more 
peptides or polynucleotides of the invention are a further embodiment of the invention. 
The peptides can be delivered by various means or formulations, all collectively referred 
to as "vaccine" compositions. Such vaccine compositions, and/or modes of 
administration, can include, for example, naked DNA, DNA formulated with PVP, DNA 
in cationic lipid formulations; lipopeptides (c.g.,Vitiello, A. et al., J. Clin. Invest. 95:341, 
1995), DNA or peptides, encapsulated e.g., in poly(DL-lactide-co-glycolide) ("PLG") 
microspheres (sec, e.g., Eldridge, et al., Molec. Immunol. 28:287-294, 1991: Alonso et at., 
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Vaccine 12:299-306, 1994; Jones c/ a/.. Vaccine 13:675-681, 1995); peptide compositions 
contained in immune stimulating complexes (ISCOMS) (see, e.g., Takahashi et al.. Nature 
344:873-875, 1990; Hu et al., din Exp Immunol. 113:235-243, 1998); multiple antigen 
peptide systems (MAPs) (see e.g.. Tarn, J. p., Proc. Natl. Acad. Sci. U.S.A. 85:5409-5413, 
1988; Tam. J.P., J. Immunol. Methods 196:17-32, 1996); viral, bacterial, or, fungal 
delivery vectors. (Perkus, M. E. et al.. In: Concepts in vaccine development, Kaufinann, S. 
H. E„ ed., p. 379, 1996; Chakrabarti, S. et al.. Nature 320:535, 1986; Hu, S. L. et al. 
Nature 320:537, 1986; Kieny, M.-P. et al, AIDS Bio/Technology 4:790, 1986; Top, F. H. 
et al, J. Infect. Dis. 124:148, 1971; Chanda, P. K. el al. Virology 175:535, 1990); 
particles of viral or synthetic origin (e.g, KoHer, N. el al, J. Immunol Methods. 192:25, 
1996; Eldridge, J. H. et al, Sem. Hematol 30:16. 1993; Falo. L. D., Jr. et al. Nature Med. 
7:649, 1995); adjuvants (e.g., incomplete freund's advjuvant) (Warren, H. S., Vogel, F. R., 
and Chedid, L. A. Annu. Rev. Immunol 4:369, 1986; Gupta, R. K. et al. Vaccine 11:293, 
1993); liposomes (Reddy, R. et al, ./. Immunol 148:1585, 1992; Rock. K. L., Immunol 
Today 17:131, 1996); or, particle-absorbed DNA (Ulmer, J. B. et al. Science 259:1745, 
1993; Robinson. H. L.. Hunt, L. A., and Webster, R. G., Vaccine 11:957, 1993; Shiver, J. 
W. et al. In: Concepts in vaccine development, Kaufinann. S. H. E., ed., p. 423. 1996; 
Cease. K. B., and Berzofsky, J. A., Annu. Rev. Immunol 12:923, 1994 and Eldridge, J. H. 
et al, Sem. Hematol 30:16, 1993), etc. Toxin-targeted delivery technologies, also known 
as receptor mediated targeting, such as those of Avant hnmunotherapeutics, Inc. 
(Needham, Massachusetts) or attached to a stress protein, e.g.. HSP 96 (Stressgen 
Biotechnologies Corp., Victoria, BC, Canada) can also be used. . 
I00305J Vaccines of the invention comprise nucleic acid mediated modalities. DNA or 
RNA encoding one or more of the peptides of the invention can be administered to a 
patient. This approach is described, for instance, in Wolff ei. al. Science 247:1465 (1990) 
as well as U.S. Patent Nos. 5,580,859; 5,589,466; 5,804,566; 5.739.118; 5,736,524; 
5.679,647; and, WO 98/04720. Examples of DNA-based delivery technologies include 
"naked DNA", facilitated (bupivicaine, polymers (e.g., PVP), peptide-mediated) delivery, 
cationic lipid complexes, and particle-mediated ("gene gun") or pressure-mediated 
delivery (see, e.g., U.S. Patent No. 5.922,687). Accordingly, peptide vaccines of the 
invention can be expressed by viral or bacterial vectors. Examples of expression vectors 
' include attenuated viral hosts, such as vaccinia or fowlpox. For example, vaccinia viras is 
used as a vector to express nucleotide sequences that encode the peptides of the invention 
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(e.^., MVA). Upon introduction into an acutely or chronically infected host or into a non- 
infected host, the recombinant vaccinia virus expresses the immunogenic peptide, and 
thereby elicits an immune response. Vaccinia vectors and methods useful in immunization 
protocols are described m, e.g., U.S. Patent No. 4,722,848. Another vector is BCG 
(Bacille Cabnette Guerin). BCG vectors are described in Stover el aL, Nature 351:456- 
460 (1991). A wide variety of other vectors useful for therapeutic administration or 
immunization of the peptides of the invention, e.g. adeno and adeno-associated virus 
vectors, alpha virus vectors, retroviral vectors. Salmonella typhi vectors, detoxified 
anthrax toxin vectors, and the like, are apparent to those skilled in tlie art from the 
description herein. 

[00306] Furthermore, vaccines in accordance with the invention can comprise one or more 

peptides of the invention. Accordingly, a peptide can be present in a vaccine individually; 
alternatively, the peptide can exist as a homopolymer comprising multiple copies of the 
same peptide, or as a heteropolymer of various peptides. Polymers have the advantage of 
increased probability for immunological reaction and, where different peptide epitopes are 
used to make up the polymer, the abihty to induce antibodies and/or T cells that react with 
different antigenic determinants of the antigen targeted for an immune response. The 
composition may be a naturally occurring region of an antigen or can be prepared, e.g., 
recombinantly or by chemical synthesis. 

(00307] Carriers that can be used with vaccines of the invention are well known in the art, 
and include, e.g, thyroglobulin, albumins such as human serum albumin, tetanus toxoid, 
polyamino acids such as poly L-lysine, poly L-glutamic acid, influenza virus proteins, 
hepatitis B virus core protein, and the like. The vaccines can contain a physiologically 
tolerable diluent such as water, or a saline solution, preferably phosphate buffered saline. 
Generally, the vaccines also include an adjuvant. Adjuvants such as incomplete Freund's 
adjuvant, aluminum phosphate, aluminum hydroxide, or alum are examples of materials 
well known in the art. Additionally, as disclosed herein, CTL responses can be primed by 
conjugating peptides of the invention to lipids, such as tripabnitoyl-S-glyceryl-cysteinyl- 
seryl-serine (P3CSS). 

[00308] Upon immunization with a peptide composition in accordance with the invention, 
via injection (e.g, SO, ID, IM), aerosol, oral, transdermal, transmucosal, intrapleural, 
intrathecal, or other suitable routes, the immune system of the host responds to the vaccine 
by producing antibodies, CTLs and/or HTLs specific for the desired antigen. 



77 



Consequently, the host becomes at least partially immune to subsequent exposure to the 
infectious agent, and thereby derives a prophylactic or therapeutic benefit. 

[00309] In certain embodiments, components that induce T cell responses are combined 
with components that induce antibody responses to the target antigen of interest. A 
preferred embodiment of such a composition comprises class I and class II epitopes in 
accordance with the invention. Alternatively, a composition comprises a class I and/or 
class n epitope in accordance with the mvention, along with a PADRE® molecule 
(Epimmune, San Diego, CA). 

[00310] Vaccines of the invention can comprise antigen presenting cells, such as dendritic 

cells, as a vehicle to present peptides of the invention. For example, dendritic cells are 
transfected, e.g., with a minigene constnict in accordance witli the invention, in order to 
elicit immune responses. Minigenes are discussed in greater detail in a following section. 
Vaccine compositions can be created in vitro, following dendritic cell mobilization and 
harvesting, whereby loading of dendritic cells occurs in vitro. 

[00311] The vaccine compositions of the invention may also be used in combination with 
antiviral drugs such as interferon-a, or immune adjuvants such as IL-12, GM-CSF, etc. 

[00312] Preferably, the following principles are utilized when selecting epitope(s) and/or 

analogs for inclusion in a vaccine, either peptide-based or nucleic acid-based formulations. 
Exemplary variants that may be utilized in a vaccine to treat or prevent infectious agent- 
mediated disease are set out in Tables 6-9 and Figures lA-4. Each of the following 
principles can be balanced in order to make the selection. When multiple epitopes are to 
be used in a vaccine, the epitopes may be, but need not be, contiguous ui sequence in the 
native antigen from which the epitopes are derived. Such multiple epitotes can refer to the 
order of epitopes within a peptide, or to the selection of epitopes that come from the same 
reagion, for use in either individual peptides or in a multi-epitopic peptide. 

1. ) Variants are selected which, upon administration, mimic immune responses that 
have been observed to be correlated with prevention or clearance of infectious disease. For HLA 
Class I, this generally include^ 3-7 variants from at least one infectious agent or antigen thereof 

2. ) Variants are selected that have the requisite binding affinity established to be 
correlated with iinmunogenicity : for HLA Class I an IC50 of 500 nM or less, or for Class 11 an ICso 
of 1000 nM or less. For HLA Class I it is presently prefen-ed to select a peptide having an IC50 of 
200 nM or less, as this is believed to better correlate not only to induclion of an irrimune response, 
but to in vitro tumor cell killing as well. For HLA A 1 and A24, it is especially preferred to select a 
peptide having an IC50 of 100 nM or less. 
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3. ) Supermotif bearing-variants, or a sufficient array of allele-specific motif-bearing 
variants, are selected to give broad population coverage. In general, it is preferable to have at least 
80% population coverage. A Monte Carlo analysis, a statistical evaluation known in the art, can 
be employed to assess the breadth of population coverage. 

4. ) Of particular relevance are "nested epitopes.** Nested epitopes occur where at 
least two epitopes overlap in a given peptide sequence. For example, a nested epitope can be a 
fragment of an antigen from a region that contains multiple epitopes that are overieapping, or one 
epitope that is completely encompassed by another, eg,, A2 peptides MAGE3.159 and 
MAGE3.160 are nested epitopes. A peptide comprising "transcendent nested epitopes" is a 
peptide that has both HLA class I and HLA class 11 epitopes in it. When providing nested 
epitopes, it is preferable to provide a sequence that has the greatest number of epitopes per 
provided sequence. Preferably, one avoids providing a peptide that is any longer than the amino 
terminus of the amino terminal epitope and the carboxyl terminus of the carboxyl terminal epitope 
in the peptide. When providing a sequence comprising nested epitopes, it is important to evaluate 
the sequence in order to insure that it does not have pathological or other deleterious biological 
properties; this is particularly relevant for vaccines directed to infectious organisms. 

5. ) If a protein with multiple epitopes or a polynucleotide (e.g., minigene) is created, 
an objective is to generate the smallest peptide that encompasses the epitopes of interest. This 
principle is similar, if not the same as that employed when selecting a peptide comprising nested 
epitopes. However, with an artificial peptide comprising multipe epitopes, the size minimization 
objective is balanced against the need to integrate any spacer sequences between epitopes in the 
polyepilopic protein. Spacer amino acid residues can be introduced to avoid junctional epitopes 
(an epitope recognized by the immune system, not present in the target antigen, and only created 
by the man-made juxtaposition of epitopes), or to facilitate cleavage between epitopes and thereby 
enhance epitope presentation. Junctional epitopes are generally to be avoided because the 
recipient may generate an immune response to that non-native epitope. Of particular concern is a 
junctional epitope that is a "dominant epitope." A dominant epitope may lead to such a zealous 
response that immune responses to other epitopes are diminished or suppressed. 

[00313] The principles are the same, except junctional epitopes applies to the sequences 
/ surrounding the epitope. One must also take care with other sequences in construct to 

avoid inunune response. 

T CELL PRIMING MATERIALS 

[00314] In some embodiments it may be desirable to include in the pharmaceutical 
compositions of the invention at least one component which primes cytotoxic T 
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lymphocytes. Lipids have been identified as agents capable of faciUtating the priming m 
vitro CTL response against viral antigens. For example, pahnitic acid residues can be 
attached to the e-and a- amino groups of a lysine residue and then linked to an 
immunogenic peptide. One or more linking moieties can be used such as Gly. Gly-Gly-, 
Ser, Ser-Ser. or the like. The lipidated peptide can then be administered directly in a 
micelle or particle, incorporated into a liposome, or emulsified in an adjuvant, e.g.. 
incomplete Freund's adjuvant. A prefeired immunogenic composition comprises palmitic 
acid attached to e- and a- amino groups of Lys via a hnking moiety. e.g.. Ser-Ser, added to 
the amino terminus of an immunogenic peptide. 
[00315J hi another embodiment of lipid-facilitated priming of CTL responses, E. coli 
lipoproteins, such as tripalmitoyl-S-glyceryl-cysteinyl-seryl-serine (PjCSS) can be used to 
prime CTL when covalently attached to an appropriate peptide. (See, e.g., Deres. et al.. 
Nature 342:561, 1989). Thus, peptides of the invention can be coupled to P3CSS. and the 
lipopeptide administered to an individual to specifically prime a CTL response to the 
target antigen. Moreover, because the induction of neutralizing antibodies can also be 
primed with PjCSS-conjugated epitopes, two such compositions can be combined to elicit 
both humoral and cell-mediated responses. 

DENDRITIC CELLS PULSED WITH CTL AND/OR HTL PEPTIDES 

[00316] An embodiment of a vaccine . composition in accordance with the invention 
comprises ex vivo administration of a cocktail of epitope-bearing peptides to PBMC. or 
isolated DC therefrom, fi-om the patient's blood. A pharmaceutical to facilitate harvesting 
of DC can be used, such as Progenipoietin™ (Monsanto, St. Louis, MO) or GM-CSF/IL-4. 
After pulsing the DC with peptides and prior to reinfusion into patients, the DC are 
washed to remove unbound peptides. In this embodiment, a vaccine comprises peptide- 
pulsed DCs which present the pulsed peptide epitopes in HLA molecules on their surfaces. 

I00317J The DC can be pulsed ex vivo with a cocktail of peptides, some of which stimulate 
CTL responses to one or more antigens of interest, eg., antigens from infectious agents 
such as HIV env, HIV pol, HIV gag, HIV vpu. HBV and/or the antigens in Tables 1 1-22, 
or otherwise described herein or know in the art. Optionally, a helper T cell (HTL) 
peptide such as PADRE®, can be included to facilitate the CTL response. Thus, a vaccine 
in accordance with the invention comprising epitopes from an infectious agent is used to 
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treat or prevent disease mediated by these agents in patients. A vaccine can be used prior 
to, during, or following other therapies including, for example, antibiotic therepy, anti- 
viral therapy (e.g., highly active antiretroviral therapy (HAART) in the case of HIV- 
AIDS), antibody therapy, cancer therapy, and adjunct thereapy, whereupon the vaccine 
provides descreased morbidity, increased disease free survival and overall survival in 
recipients. 

DIAGNOSTIC AND PROGNOSTIC USES 

[003181 In one embodiment of the invention, HLA class I and class U binding peptides can 
be used as reagents to evaluate an immune response. Preferably, the following principles 
are utilized when selecting a variant(s) for diagnostic, prognostic and similar uses. 
Potential principles include having the binding affinities described earlier, and/or matching 
the HLA-moti£^supemiotif of a peptide with the HLA-type of a patient. 

[00319] The evaluated immune response can be induced by any immunogen. For example, 
the immunogen may result in the production of antigen-specific CTLs or HTLs that 
recognize the peptide epitope(s) employed as the reagent. Thus, a peptide of the invention 
may or may not be used as the immunogen. Assay systems that can be used for such 
analyses include tetramer-based protocols (e.g., DimerX technology {see, e.g.. Science 
274:94-99 (1996) and Proc. Natl. Acad ScL 95:7568-73 (1998)), staining for intracellular 
lymphokines, interferon release assays, or ELISPOT assays. 

[00320] For example, following exposure to a putative immunogen, a peptide of the 
invention can be used in a tetramer staining assay to assess peripheral blood mononuclear 
cells for the presence of any antigen-specific CTLs. The HLA-tetrameric complex is used 
to directly visualize antigen-specific CTLs and thereby detemiine the frequency of such 
antigen-specific CTLs in a sample of peripheral blood mononuclear cells (see, e,g., Ogg ei 
al.. Science 279:2103-2106, 199S; and Altman et aL, Science 174:94-96, 1996). 

[00321] A tetramer reagent comprising a peptide of the invention is generated as follows: 
A peptide that binds to an HLA molecule is refolded in the presence of the corresponding 
HLA heavy chain and P2-microglobu]in to generate a trimolccular complex. The complex 
is biolinylaled at the carboxyl terminal end of the HLA heavy chain, at a site that was 
previously engineered into the protein. Tetramer fomiation is then induced by adding 
streptavidin. When fluorescently labeled streptavidin is used, the tetramcric complex is 
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used to stain antigen-specific cells. The labeled cells are then readily identified, e.g., by 
flow cytometry. Such procedures are used for diagnostic or prognostic purposes; the cells 
identified by the procedure can be used for therapeutic purposes. 
[00322] Peptides of the invention are also used as reagents to evaluate immune recall 
responses, (see, eg., Bertoni et al., J. Clin, Invest. 100:503-513, 1997 and Penna et al, J. 
Exp. Med. 174:1565-1570, 1991.) For example, a PBMC sample from an individual 
expressing a disease-associated antigen (e.g. an antigen from an infectious agent) can be 
analyzed for the presence of antigen-specific CTLs or HTLs using specific peptides. A 
blood sample containing mononuclear cells may be evaluated by cultivating the PBMCs 
and stimulating the cells with a peptide of the invention. After an appropriate cuhivation 
period, the expanded cell population may be analyzed, for example, for CTL or for HTL 
activity. 

[00323] Thus, the peptides can be used to evaluate the efficacy of a vaccine. PBMCs 
obtained from a patient vaccinated with an immunogen may be analyzed by methods such 
as those described herein. The patient is HLA typed, and peptide epitopes that are bound 
by the HLA molecule(s) present in that patient are selected for analysis. The 
immunogenicity of the vaccine is indicated by the presence of CTLs and/or HTLs directed 
to epitopes present in the vaccine. 

[00324J The peptides of the invention may also be used to make antibodies, using 

techniques well known in the art (see, e.g. Current Protocols in Immunology, 
Wiley/Greene, NY; and Antibodies A Laboratory Manual Harlow, Harlow and Lane, Cold 
Spring Harbor Laboratory Press, 1989). Such antibodies are usefiil as reagents to 
determine the presence of disease-associated antigens. Antibodies in this category include 
those that recognize a peptide when bound by an HLA molecule, i.e., antibodies that bind 
to a peptide-MHC complex. 

ADMINISTRATION FOR THERAPEUTIC OR PROPHYLACTIC PURPOSES 

100325] The peptides and polynucleotides of the present invention, including cells and 

compositions comprising them, are useful for administration to manrmials, particularly 
humans, to treat and/or prevent infection by an infectious agent such as HIV, HBV, HCV, 
HPV, Plasmodium falciparum and other agents described herein or known in the art. 
Vaccine compositions containing the peptides of the invention are administered to a 
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patient infected with a particular infectious agent or to an individual susceptible to, or 
otherwise at risk for, infection with such an agent to elicit an immune response against 
antigens of that agent and thus enhance the patient's own immune response capabilities. 
Where susceptible individuals are identified prior to infection, the composition can be 
targeted to them, thus minimizing the need for administration to a larger population. 

[00326] In therapeutic applicarions, peptide and/or nucleic acid compositions are administered to a 

patient in an amount sufficient to elicit an effective immune response to the infectious agent 
antigen and to thereby cure, arrest or slow symptoms and/or complications. An amount adequate 
to accomplish this is defined as "therapeutically effective dose." Amounts effective for this use 
will depend on, e.g., the particular composition administered, the manner of administration, the 
stage and severity of the disease being treated, the weight and general state of health of the patient, 
and the judgment of the prescribing physician. 

100327] The vaccine compositions of the invention can be used purely as prophylactic agents. 

Generally the dosage for an initial prophylactic immunization generally occurs in a unit dosage 
range where the lower value is about I, 5, 50, 500, or 1000 fig of peptide and the higher value is 
about 10,000; 20,000; 30,000; or 50,000 \xg of peptide. Dosage values for a human typically range 
from about 500 fig to about 50,000 fig of peptide per 70 kilogram patient This is followed by 
boosting dosages of between about 1.0 ^g to about 50,000 ^g of peptide, administered at defined 
intervals from about four weeks to six months after the initial administration of vaccine. The 
immunogenicity of the vaccine may be assessed by measuring the specific activity of CTL and 
HTL obtained from a sample of the patient's blood. 

[00328] As noted above, peptides comprising CTL and/or HTL epitopes of the invention induce 

immune responses when presented by HLA molecules and contacted with a CTL or HTL specific 
for an epitope comprised by the peptide. The manner in which the peptide is contacted with the 
CTL or HTL is not critical to the invention. For instance, the peptide can be contacted with the 
CTL or HTL either in vitro or in vivo. If the contacting occurs in vivo, peptide can be administered 
directly, or in other forms/vehicles, e.g., DNA vectors encoding one or more peptides, viral vectors 
encoding the peptide(s), liposomes, antigen presenting cells such as dendritic cells, and the like. 

[00329] Accordingly, for pharmaceutical compositions of the invention in the form of peptides or 

polypeptides, the peptides or polypeptides can be administered directly. Alternatively, the 
peptide/polypeptides can be administered indirectly presented on APCs, or as DNA encoding 
them. Furthermore, the peptides or DNA encoding them can be administered individually or as 
fiisions of one or more peptide sequences. 

[00330] For therapeutic use, administration should generally begin at the first diagnosis of 

infectious agent-related disease. This is followed by boosting doses at least until symptoms are 
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substantially abated and for a period thereafter. In chronic disease states, loading doses followed 
by boosting doses may be required. 
[00331] The dosage for an initial therapeutic immunization generally occurs in a unit dosage range 

where the lower value is about 1, 5, 50, 500, or 1,000 ^g of peptide and the higher value is about 
10,000; 20,000; 30,000; or 50,000 ^g of peptide. Dosage values for a human typically range from 
about 500 |ig to about 50,000 of peptide per 70 kilogram patient. Boosting dosages of between 
about 1.0 |ig to about 50,000 ^g of peptide, administered pursuant to a boosting regimen over 
weeks to months, can be administered depending upon the patient's response and condition. 
Patient response can be determined by measuring the specific activity of CTL and HTL obtained 
from the patient's blood. 

(00332] In certain embodiments, peptides and compositions of the present invention are used in 

serious disease states. In such cases, as a result of the minimal amounts of extraneous substances 
and the relative nontoxic nature of the peptides, it is possible and may be desirable to administer 
substantial excesses of these peptide compositions relative to these stated dosage amounts. 

[00333] For treatment of chronic disease, a representative dose is in the range disclosed above, 

namely where the lower value is about 1, 5, 50, 500, or 1,000 ^ig of peptide and the higher value is 
about 10,000; 20,000; 30,000; or 50,000 jig of peptide, preferably from about 500 pg to about 
50,000 pg of peptide per 70 kilogram patient. Initial doses followed by boosting doses at 
established intervals, e,g., from four weeks to six months, may be required, possibly for a 
prolonged period of time to effectively immunize an individual. In the case of chronic disease, 
administration should continue until at least clinical symptoms or laboratory tests indicate that the 
disease has been eliminated or substantially abated, and for a follow-up period thereafter. The 
dosages, routes of administration, and dose schedules are adjusted in accordance with 
methodologies known in the art. 

[00334] The pharmaceutical compositions for therapeutic treatment are intended for parenteral, 

topical, oral, intrathecal, or local administration. Preferably, the pharmaceutical compositions are 
administered parentally, e.g., intravenously, subcutaneously, inbradermally, or intramuscularly, 

[0033S] Thus, in a preferred embodiment the invention provides compositions for parenteral 

administration which comprise a solution of the immunogenic peptides dissolved or suspended in 
an acceptable carrier, preferably an aqueous carrier. A variety of aqueous carriers may be used, 
e.g., water, buffered water, 0.8% saline, 0.3% glycine, hyaluronic acid and the like. These 
compositions may be sterilized by conventional, well known sterilization techniques, or may be 
sterile filtered. The resulting aqueous solutions may be packaged for use as is, or lyophilized, the 
lyophilizcd preparation being combined with a sterile solution prior to administration. The 
compositions may contam pharmaceutically acceptable auxiliary substances or pharmaceutical 
excipients as may be required to approximate physiological conditions, such as pH-adjusting and 
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buffering agents, tonicity adjusting agents, wetting agents, preservatives, and the like, for example, 
sodium acetate, sodium lactate, sodium chloride, potassium chloride, calcium chloride, sorbitan 
monolaurate, triethanolamine oleate, etc. 

[003361 The concentration of peptides of the invention in the pharmaceutical formulations can vary 

widely, i.e., from less than about 0.1%, usually at or at least about 2% to as much as 20% to 50% 
or more by weight, and will be selected primarily by fluid volumes, viscosities, etc., in accordance 
with the particular mode of administration selected. 

[00337J A human unit dose form of the peptide composition is typically included in a 

pharmaceutical composition that also comprises a human unit dose of an acceptable carrier, 
preferably an aqueous carrier, and is administered in a volume of fluid tiiat is known by those of 
skill in the art to be used for administration of such compositions to humans (see, e.g.. 
Remington 's Pharmaceutical Sciences, 17* Edition, A. Gennaro, Editor, Mack Publishing Co., 
Easton. Pennsylvania, 1985). 

[00338] The peptides of the invention can also be administered via liposomes, which serve to 

target the peptides to a particular tissue, such as lymphoid tissue, or to target selectively to infected 
cells, as well as to increase the half-life of the peptide composition. Liposomes include emulsions, 
foanris, micelles, insoluble monolayers, liquid crystals, phospholipid dispersions, lamellar layers 
and the like. In these preparations, the peptide to be delivered is incorporated as part of a 
liposome, alone or in conjunction with a molecule which binds to a receptor prevalent among 
lymphoid cells (such as monoclonal antibodies which bind to the CD45 antigen) or with other 
therapeutic or immunogenic compositions. Thus, hposomes either filled or decorated with a 
desired peptide of the invention can be directed to the site of lymphoid cells, where the liposomes 
then deliver the peptide compositions. Liposomes for use in accordance with the invention are 
formed from standard vesicle-forming lipid.s. which generally include neutral and negatively 
charged phospholipids and a sterol, such as cholesterol. The selection of lipids is generally guided 
by consideration of, eg., liposome size, acid lability and stabihty of the liposomes in the blood 
sti«am. A variety of methods are available for preparing liposomes, as described in, e.g., Szoka, et 
al. Ann. Rev. Biophys. Bioeng. 9:467 (1980), and U.S. Patent Nos. 4,235,871, 4.501,728, 
4,837.028. and 5.01 9.369. 

[00339] For targeting compositions of the invention to cells of the immune system, a ligand can be 

incorporated into the liposome, e.g.. antibodies or fragments thereof specific for cell surface 
determinants of the desired immune system cells. A liposome suspension containing a peptide 
may be administered inbavenously, locally, topically, etc. in a dose which varies according to. 
inter alia, the manner of administration, the peptide being delivered, and the stage of the disease 
being treated. 
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[00340] For solid compositions, conventional nontoxic solid carriers may be used which include, 

for example, pharmaceutical grades of mannitol. lactose, starch, magnesium stearate, sodium 
saccharin, talcum, cellulose, glucose, sucrose, magnesium carbonate, and the like. For oral 
administration, a pharmaceutically acceptable nontoxic composition is formed by incorporating 
any of the normally employed excipients, such as those carriers previously listed, and generally 
10-95% of active ingredient, that is, one or more peptides of the invention, often at a concentration 
of25%-75%. 

[00341] For aerosol administration, the immunogenic peptides are preferably supplied in finely 

divided form, along with a surfactant and propellant Typical percentages of peptides are 0.01%- 
20% by weight, often 1%-10%. The surfactant must, of course, be pharmaceutically acceptable, 
and preferably soluble in the propellant. Representative of such agents are the esters or partial 
esters of fatty acids containing from 6 to 22 carbon atoms, such as caproic, octanoic, lauric, 
palmitic, stearic, linoleic, linolenic, olestcric and oleic acids with an aliphatic polyhydric alcohol 
or its cyclic anhydride. Mixed esters, such as mixed or natural glycerides may be employed. The 
surfactant may constitute 0.1%-20% by weight of the composition, preferably 0.25-5%. The 
balance of the composition is ordinarily propellant, although an atomizer may be used in which no 
propellant is necessary and other percentages are adjusted accordingly. A carrier can also be 
included, e,g,, lecithin for intranasal delivery. 

[00342] Antigenic peptides of the invention have been used to elicit a CTL and/or HTL response 

ex vivo, as well. The resulting CTLs or HTLs can be used to treat chronic infections, or tuipors in 
patients that do not respond to other conventional forms of therapy, or who do not respond to a 
therapeutic peptide or nucleic acid vaccine in accordance with the invention. Ex vivo CTL or HTL 
responses to a particular antigen (infectious or tumor-associated) are induced by incubating in 
tissue culture the patient's, or genetically compatible, CTL or HTL precursor cells together with a 
source of antigen-presenting cells (APC), such as dendritic cells, and the appropriate immunogenic 
peptide. After an appropriate incubation time (typically about 7-28 days), in which the precursor 
cells are activated and expanded into effector cells, the cells are infused back into the patient, 
where they will destroy (CTL) or facilitate destruction (HTL) of their specific target cell (an 
infected cell or a tumor cell). 



KITS 

[00343] The peptide and nucleic acid compositions of this invention can be provided in Icit 
form together with instructions for vaccine administration. Typically the kit would 
include desired composition(s) of the invention in a container, preferably in unit dosage 
form and instructions for administration. For example , a kit would include an APC, such 
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as a dendritic cell, previously exposed to and now presenting peptides of the invention in a 
container, preferably in unit dosage form together with instructions for administration. An 
alternative kit would include a minigene construct with desired nucleic acids of the 
invention in a container, preferably in unit dosage fonm together with instructions for 
administration. Lymphokines such as IL-2 or IL-12 may also be included in the kit. Other 
kit components that may also be desirable include, for example, a sterile syringe, booster 
dosages, and other desired excipients. 
[00344] The invention will be described in greater detail by way of specific examples. The 
following examples are offered for illuslrdtive purposes, and are not intended to limit the 
invention in any manner. Those of skill in the art will readily recognize a variety of non- 
critical parameters that can be changed or modified to yield alternative embodiments in 
accordance with the invention. 

EXAMPLES 

EXAMPLE 1. HLA CLASS I Am CLASS H BINDING ASSAYS 

[00345] The following example of peptide binding to HLA molecules demonstrates 
quantification of binding affinities of HLA class I and class U peptides. Binding assays 
can be performed with peptides that are either motif-bearing or not motif-bearing. 

100346] Cell lysates were prepared and HLA molecules purified in accordance with 
disclosed protocols (Sidney et al. Current Protocols in Immunology 18.3.1 (1998); 
Sidney, et al. J. Immunol. 154:247 (1995); Sette, et al.. Mol. Immunol. 31:813 (1994)). 
The cell lines used as sources of HLA molecules and the antibodies used for tiie extraction 
of the HLA molecules ftom tiie cell lysates are also described in these pubUcations and are 
well known in the art. 

100347] Epslein-Barr virus (EBV)-transformed homozygous cell lines, fibroblasts, CIR, or 
721.221-transfectants were used as sources of HLA class I molecules. These cells were 
cultured in RPMI 1640 medium supplemented with 2mM L-glutamine (GIBCO, Grand 
Island, NY), 50^M 2-ME, lOO^g/ml of streptomycin, lOOU/ml of penicillin (Irvine 
Scientific) and 10% heat-inactivated FCS (Irvine Scientific, Santa Ana, CA). 

[00348] Cell lysates were prepared as follows. Briefly, cells were lysed at a concentration 
of 10* cells/ml in 50 mM Tris-HCl, pH 8.5, containing 1% Nonidet P-40 (Fluka 
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Biochemika, Buchs, Switzerland), 150 mM NaCl, 5 mM EDTA, and 2 mM PMSF. 
Lysates were cleared of debris and nuclei by centrifiigation at 15,000 x g for 30min. 

[00349] HLA molecules were purified from lysates by affinity chromatography. Lysates 
were passed twice through two pre-columns of inactivated Sepharose CL4-B and protein 
A-Sepharose. Next, the lysate was passed over a column of Sepharose CL-4B beads 
coupled to an appropriate antibody. The anti-HLA column was then washed with 10- 
column volumes of lOmM Tris-HCL, pH 8.0, in 1% NP-40, PBS, 2-column volumes of 
PBS, and 2-column volumes of PBS containing 0.4% n-octylglucoside. Finally, MHC 
molecules were eluted with 50mM diethylamine in 0.1 5M NaCl conlaining 0.4% n- 
octylglucoside, pH 1 1.5. A 1/25 voliune of 2.0M Tris. pH 6.8, was added to the eluale to 
reduce the pH to -8.0. Eluates were then concentrated by centrifiigation in Centriprep 30 
concentrators at 2000 rpm (Amicon, Beverly, MA). Protein content was evaluated by a 
BCA protein assay (Pierce Chemical Co., Rockford, TL) and confirmed by SDS-PAGE. 

[00350] A detailed description of the protocol utilized to measure the binding of peptides to 
Class I and Class n MHC has been published (Sette et al., Mol. Immunol. 31:813, 1994; 
Sidney et al, in Current Protocols in Immunology, Margulies, Ed., John Wiley & Sons, 
New York, Section 18.3, 1998). Briefly, purified MHC molecules (5 to 500nM) were 
incubated with various unlabeled peptide inhibitors and 1-lOnM '"l-radiolabeled probe 
peptides for 48h in PBS containing 0.05% Nonidet P-40 (NP40) (or 20% w/v digitonin for 
H-2 lA assays) in the presence of a protease inhibitor cocktail. The final concentrations of 
protease inhibitors (each fix)m CalBioChem, La Jolla, CA) were 1 mM PMSF, 1.3 nM 
1.10 phenanthroline. 73 ^iM pepstatin A, 8mM EDTA, 6mM N-ethylmaleimide (for Class 
II assays), and 200 ^iM N alpha-p-tosyl-L-lysine chloromethyl ketone (TLCK). All assays 
were perfomed at pH 7.0 with the exception of DRB1*0301, which was performed at pH 
4.5. and DRB1*1601 (DR2w21p,) and DRB4*0101 (DRw53), which were perfomied at 
pH 5.0. pH was adjusted as described elsewhere {see Sidney et al., in Current Protocols 
in Immunology, Margulies, Ed., John Wiley & Sons. New York. Section 18.3, 1998). 

[00351] Following incubation, MHC-peptide complexes were separated from free peptide 
by gel filtration on 7.8 mm x 15 cm TSK200 columns (TosoHaas 16215. 
Montgomeryville, PA), eluted at 1.2 m|s/min with PBS pH 6.5 containing 0.5% NP40 and 
0.1% NaNs- Because the large size of the radiolabeled peptide used for the DRB1*1501 
(DR2w2p|) assay makes separation of bound finpm unbound peaks more difficult under 
these conditions, a|l DRB1*1501 (DR2w2p,) assays were performed using a 7.8mm x 
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30cm TSK2000 column eluted at 0.6 mis/min. The eluate from the TSK columns was 
passed through a Beckman 170 radioisotope detector, and radioactivity was plotted and 
integrated using a Hewlett-Packard 3396A integrator, and the fraction of peptide bound 
was determined. 

(003521 Radiolabeled peptides were iodinated using the chloramine-T method. 
Representative radiolabeled probe peptides utilized in each assay, and its assay specific 
ICso nM, are known in the art. Typically, in preliminary experiments, each MHC 
preparation was titered in the presence of fixed amounts of radiolabeled peptides to 
determine the concentration of HLA molecules necessary to bind 10-20% of the total 
radioactivity. All subsequent inhibition and direct binding assays were performed using 
these HLA concentrations. 
[00353] Since under these conditions [label]<[HLA] and IC5o>[HLA], the measured ICjo 
values are reasonable approximations of the true Kd values. Peptide inhibitors are 
typically tested at concentrations ranging from 120 pg/ml to 1.2 ng/ml, and are tested in 
two to four completely independent experiments. To allow comparison of the data 
obtained in different experiments, a relative binding figure is calculated for each peptide 
by dividing the IC50 of a positive control for inhibition by the IC50 for each tested peptide 
(typically unlabeled versions of the radiolabeled probe peptide). For inter-experiment 
comparisons, relative binding values are compiled. These values can subsequently be 
converted back into IC50 nM values by dividing^ the IC50 nM of the positive controls for 
inhibition by the relative binding of the peptide of interest. This method of data 
compilation has proven to be the most accurate and consistent for comparing peptides that 
have been tested on different days, or with different lots of purified MHC. 
I00354I Because the antibody used for HLA-DR purification (LB3.1) is a-chain specific. 
P, molecules are not separated from p3 (and/or p4 and pj) molecules. The p, specificity of 
the binding assay is obvious in the cases of DRB1*0101 (DRI). DRB1*0802 (DR8w2), 
and DRB1*0803 (DR8w3). where no p3 is expressed. It has also been demonstrated for 
DRB1*0301 (DR3) and DRB3*0101 (DR52a), DRB1*0401 (DR4w4), DRB1*0404 
(DR4wl4). DRB1*0405 (DR4wl5). DRBl*1101 (DR5), DRB1*1201 (DR5wl2). 
DRB1*1302 (DR6W19) and DRB1*0701 (DR7). The problem of p chain specificity for 
DRB1M501 (DR2w2p,). DRB5*0101 (DR2w2P2). DRB1M601 (DR2w2ip,). 
DRB5*0201 (DR51DW21). and DRB4*0101 (DRw53) assays is circumvented by the use 
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of fibroblasts. Development and validation of assays with regard to DRp molecule 
specificity have been described previously (see^ e.g., Southwood et aL, J. Immunol. 
160:3363-3373. 1998). 

[00355] Binding assays as outlined above may be used to analyze supermotif and/or motif- 

bearing epitopes. 

EXAMPLE 2. RECOGNITION OF VARIANT PEPTIDES BY CTL DERIVED FROM 

DNA IMMUNIZATION 

[00356] Variants corresponding to five HL A-A2 and -A3 restricted epitopes from 1 67 HIV 
varianst were identified and synthesized. These represented all the complete sequences in 
the Los Alamos database at the time (116 strains)^ as well as 51 complete clade C 
sequences fi-om Botswana, and included 22 subtype B and 62 subtype C sequences. These 
peptides were then characterized with regard to MHC binding, variant distribution, and 
inununogenicity. To measure immunogenicity, HLA-A2/K^ or HLA-AU/K** transgenic 
mice were immunized with the epitopes encoded in a DNA based format (). Eleven days 
after immunization, splenocytes were restimulated with either the epitope corresponding to 
the epitope encoded by the DNA (parent) or each of the variant peptides. After 6 days in 
culture, IFN-Y secretion was measured in response to the peptide used to stimulate each 
culture. 

[00357] The data for these epitopes are shown in Figure 1. The HLA-A2-restricted epitope 
corresponding to the Env 134 epitope (KLTPLCVTL; Figure 1 A) used as the immunogen 
was the form observed most often (134/167). All single anchor variants were recognized 
to approximately the same extent as the parent peptide. Many of the single non-anchor 
variants (9/13) were also recognized within 10-fold of the parent peptide. Conservative 
substitutions (R and Q for K; see Table 4) at position 1 (PI) were tolerated, while the non- 
conservative substitution (E for K; see Table 4) lowered binding and eliminated 
recognition. Three P4 variants were observed. Two of these (F or S for P) were recognized 
within 10-fold of the recognition of the parent peptide, while one substitution (Q for P) 
completely eliminated recognition. The binding for these peptides was not significantly 
different fi-om the parent peptide, indicating that this residue may be involved in TCR 
recognition. Both the conservative (F for L) and non-conservative (R for L) substitutions 
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seen at P5 completely abrogated recognition, indicating that this residue is important in 
TCR recognition. Finally, one substitution at P8 (I for V), and four substitutions at P9 
show little effect on recognition. None of the variants with multiple substitutions were 
recognized, although this may be due to the poor binding of these peptides. 

[00358] The Gag 386 sequence utilized as the immunogen was the second most common 
form (VLAEAMSQV), present in 54 strains (Figure IB). The most prevalent variant, 
differing by a single tolerated C terminal anchor residue (V to A; 67 strains), was 
recognized equally to the parent epitope by CTL raised against the parent, as were the 
remaining single-anchor variants. Single substitutions were also tolerated at the non- 
anchor positions, PI (I for V) and PS (R, K, or H for Q). Only the P7 variant (G for S), 
probably a TCR contact residue, was not recognized. 

[00359] Many of the multiple variants for Gag 386 were also recognized by CTL raised 

against the parent peptide. All the variants with multiple changes combined a change of V 
to A or T at the C terminus with 1-3 additional substitutions. Two variants with N terminal 
changes (V to A or I) were observed. The non-conservative A substitution was not 
recognized, while the conservative I substitution was. A double variant with a 
conservative substitution at P3 (A to G) was not recognized, implicating P3 in TCR 
recognition. Double variants with conservative changes at position 8 (Q to R, K, or H) 
were not well recognized, although the variants with single changes at the same positions 
were recognized. The variant combining a non-conservative A residue at position 8 with A 
at the C terminus was recognized as well as the parent. Equally surprising was the 
observation that all the variants with 3 or 4 substitutions were recognized within 10-fold of 
the parent peptide. 

[00360] The parent form of the HLA-A2-restricted epitope, Vpr 62 (RILQQLLFI; Figure 
IC) was the most common form observed (86/167). Seven well-tolerated single anchor 
substitutions, 4 P2 and 3 C terminal, were also observed, accounting for most of the 
remaining variants (47/167). Single substitutions were, in general, also well tolerated. The 
single exception was the non-conservative substitution (P for L) at P6, while an M for L 
substitution at the same site was well tolerated. Binding was not affected for either variant, 
indicating that the reduction in activity is due to a change in a contact residue. Most 
variants with multiple changes also showed recognition to approximately the same extent 
as the parent. Several variants however did show reduced recognition. The variant with 
changes at both anchors (I to T at P2 and I to T at P9) had reduced binding (IC50 of 9700), 
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and recognition of the peptide was reduced, although not lost completely. Two variants 
with Q to H changes at P5, in combination with anchor residue changes (I to M at P2 and I 
to A at P9), exhibited greatly reduced recognition although binding was not affected. 
Other changes at P5 (Q to R or L at P5) reduced recognition only sHghtly. 
[00361J The HLA-A3/ll-restricted epitope, Pol 98 (Figure ID), represented the most 
diverse epitope in terms of the number of variant epitopes identified. The peptide encoded 
in the DNA was represoited in only 18 out of 167 strains. Approximately a third of the 
peptides identified at that position (49 out of 167) did not have recognizable A3/A11 
motifs. The most common variant (30 strains) differed from the parent peptide at 3 
residues (VSDCVGGQIK), but was recognized within 10-fold of the parent peptide. Two 
variants with conservative changes at anchor residues were both recognized, although the 
T to A substitution at P2 resulled in a 10-fold reduction in recognilion of the variant 
• peptide. All peptides with single changes in non-anchor positions were also recognized, 
although the P5 variant (G to E) exhibited a decrease in recognition. As the binding was 
not affected, this probably indicates involvement in T cell recognition. 
100362] Peptides with two changes showed mixed results. In general, peptides with a V 
substitution at position 3, in combination with another substitution were recognized to the 
same extent as the corresponding single substitution, indicating the V substitution was 
tolerated well and is not a TCR contact residue. Combinations including the P2 anchor 
residue (T to A or N) were not recognized, although the binding of these peptides was also 
low. Variants with 3 substitutions were generally not recognized well. Two exceptions 
with very conservative substitutions were noted (Figure ID). CTL were unable to 
recognize peptides with four or more substitutions. 
[00363] The HLA-A3/1 1- resbicted Env 47 epitope (Figure IE; VTVYYGVPVWK) was 
highly conserved, with only 9 variants identified. The most common form observed was 
the parent peptide (99 stiains), while the second most common form, a single anchor 
substitution observed in 40 strains, was recognized to the same extent as the parent. All the 
variants were recognized within 10-fold of the parent epitope. 
100364] Taken together, tiiese data show blends towards promiscuous recognition of variant 
peptides by CTL generated from immunization with a single peptide. In general, changes 
that disrupted binding also decreased recognition. Recognition was also affected by the 
position of the change, with potential TCR contact residues (P3-7) exerting a greater effect 
on recognition than other residues. In general, conservative residue changes were more 
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widely tolerated than were non-conservative changes. Recognition was also dependent on 
the number of changes, with progressively lower recognition with a greater number of 
changes. 

[003651 Recognition after multiple restimulations The observed recognition of variant 
peptides by CTL raised against the parent peptide might be due to either promiscuous 
recognition at the level of a single TCR or simply a mixture of TCRs against the 
immunizing peptide which are each able to recognize subtly different peptides. To 
distinguish between these two possibilities, Env 134- or Gag 386-specific T cell lines were 
generated by stimulating five times with the immunizing peptide, and then tested for 
recognition of a partial panel of variant peptides. These T cell lines were also 
characterized for Vp TCR usage against a panel of antibodies predicted to react with the 
TCR of the mouse strains utilized for these experiments. 

[00366] The data for these peptide-speci fic lines are shown in Table 5. Because the SU is a 
measure of the number of cells needed to secrete a defined amount of IFN-y, a higher SU 
value would correspond to an enrichment of FFN-y producing cells. A comparison of one 
and five peptide stimulations indeed shows an enrichment of CTl. specific for the 
immunizing peptide for both of the peptide lines generated (Table 5 A and 5B, first line). 
The Gag 386 line (Table 5A) also demonstrated increased recognition of all the variant 
peptides measured except one peptide (ILAEAMSKA) that was never recognized. The 
Env 134 line also demonstrated enrichment for CTL able to recognize several of the 
variant peptides (Table 5B). 
[003671 To fixrther characterize these lines, we examined them for Vp usage, utilizing a 
panel of commercially available antibodies available for mouse TCR Vp 2-14. To 
determine background levels for the various TCR Vp molecules, primary splenocytes fiom 
mice that had been immunized with EP HIV- 1090 were also examined. The results for the 
Gag 386 line are shown in Figure 2A. After a single stimulation with the parent peptide, 
the Gag 386 line showed a mixture of TCR positive populations, including Vp 3, 5. and 
14. After 5 stimulations, those populations had been reduced to background levels, and 
approximately 50% of the CD8+ cells expressed the Vp 6 TCR. The Env 134 line showed 
a similar pattern of multiple TCR positive populations after a single round of stimulation 
with reduction to background levels after 5 stimulations (data not shown). However, no 
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single Vp usage significantly above background could be demonstrated, probably due to 
lack of the relevant TCR vp antibody. 

[00368J Both lines were also characterized with regard to the affinity of certain of the 
variant peptides by titrating the variant peptides examined above (Table 5A and 5B). The 
data for both the Gag 386 and Env 134 lines are shown in Figure 2B. For the Gag 386 line, 
the parent peptide along with two single anchor variants (VLAEAMSQI and 
VLAEAMSQA) showed the highest affinity Four other peptides demonstrated lower 
affinity, but stiU produced IFN-y in response to higher peptide concentrations. A single 
peptide (ILAEAMSKA) was not recognized. 

[00369] As expected, the parent peptide, which was used to generate the Env 134 line, 
showed the highest affinity for the TCR. The other 2 variant peptides, KITPLCVTL and 
QLTPLCVTL, also demonstrated higher affinity, but reduced from the parent peptide by 
approximately 10-fold and 100-fold, respectively It was notable that only at the highest 
peptide concentration examined (1 ^g/ml) wa.s any IFN-y secretion detected for five of the 
peptides (QITPLCVTL. ELTPLCVTL, KLTPFCVTL. KLTPLCVIL, and KLTPLCVPL). 
These five peptides showed little or no enrichment of CTL able to recognize them, and 
exhibited the lowest activity as measured by SU after five restimulations (see Table 5B). 

[003701 In summary, these cell lines seem to consist of a nanx>w, possibly single, TCR 
population. This TCR population recognizes the parent peptide with the highest affinity, 
but is also able to recognize a number of other variant peptides with equal or lesser 
affinity. 

[00371 1 Recognition of variant peptides by CTL derived from an HIV infected patient. 

[003721 To determine if the same immunological conservation was observed in natural 
infections, we identified an HIV-infected individual expressing the HLA-A3 allele. The 
HFV strain and subtype with which this patient was infected is unknown. We had 
previously shown that T cells fi-om this individual responded to the HLA-A3 restricted 
epitopes Pol 98 and Env 47. PBL fix>m this patient were examined in an BLISPOT assay to 
determine if they also showed the edacity for broad cross-reactivity. The data arc shown 
in Figure 3. Although the actual peptide represented in the HIV strain with which this 
individual is infected is unknown, we observed recognition of a large number of the 
variant peptides for both Pol 98 (Figure 3A) and Env 47 (Figure 3B). The recognition 
patterns were remarkably similar for the mouse and patient data (compare Figure 1 and 
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Figure 3), although the mouse expressed a transgene for HLA-All and the patient was 
HLA-A3. 

100373] Prediction of Immunological Conservation. We had observed that the variant 
peptides that were recognized by CTL raised against the parent epitope had amino acid 
substitutions that followed previous observations. For example, the anchor residue 
changes that were tolerated in the variant peptides were also described as anchors that to 
define the respective HLA superlypes Q. In general, conservative substitutions were 
tolerated at non-anchor residues, while non-conservative substitutions were less well 
tolerated. These followed closely tjie prediction model used to identify heteroclitic analogs 
(Tangri et al). 

[00374J Based on these observations, we designed a computer program to predict 
immunological conservation. For anchor positions, tliis program utilized the conserved 
anchor residues described for the A2, A3, and B7 supertypes. For non-anchor positions 
only conservative substitutions, as defined in tangri et.al. (), were allowed. All 
substitutions at non-anchor positions were analyzed independentiy and all conservative 
substitiitions were allowed regardless of die number of substitutions. Finally, die position 
of the substitiition was not factored into analysis. Each variant was compared witii the 
parent epitope, and its ability to be recognized was predicted as either positive or negative. 

100375] The first sets of epitopes to be evaluated by tiiis program were the five HIV 
epitopes and variants previously described. For the Env 134 epitope, the program 
predicted that 13 of die variant peptides should be immunologically conserved, while 6 
should not be recognized. Comparison of the observed immunological data with the 
prediction showed that the program predicted correctly for 14 of the peptides and 
incorrectly for 5. Of the incorrect predictions, in two cases the program predicted negative 
results for peptides that were recognized, while in 3 cases the program predicted positive 
results for peptides Uiat were not recognized. A similar analysis was performed for all five 
peptides. Of 101 total variant peptides, 68 were correctly identified (67%). The discordant 
data were fairiy evenly split between peptides incorrectly predicted negative (15) and 
tiiose incorrectly predicted positive (18). 
(00376) As noted previously, the more substitutions present in a variant peptide, the lower 
the likelihood of its immunogenicity. Since the prediction program treated all substitiitions 
independently, and did not take into account the number of substitiitions, we hypothesized 
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that prediction of single substitutions would be more accurate. Indeed, the immunogenicity 
of 38 of 47 single substitution variants (80%) was correctly predicted. 
I00377I With the limitations of the program in mind, it is usefiil to predict the recognition 
of the variants for a package of HLA.A2. -A3, and -B7 supertype epitopes. These epitopes 
had been identified as being well conserved in Clade B variants. When comparing the 
conservation of this group of epitopes based on sequence identity versus immunological 
conservation, it is interesting to note that the predicted recognition gains taking into 
account immunological conservation are significant (Table 6). 
[00378J This particular group of 21 epitopes was selected based on their identity 
conservation in Clade B HIV sequences, with conservation across HIV clades as a 
secondary consideration. Because of this criteria, the fonn of epitope chosen as the parent 
peptide was not the most common variant (e.g. Gag 386, Gag 271, Pol 98). In some cases 
(e.g., see Gag 386 data), the "parent" epitope and the most common variant were 
recognized to the same extent. However, in some cases the selection of epitope to include 
as the "parent" epitope was predicted to make a difference in the immunological 
conservation. An example of this was the Gag 271 epitope (Figure 4). The variant most 
commonly seen in clade B sequences was the MTNNPPIPV form, while the most 
common form of the epitope was MTSNPPIPV. Not all amino acids are considered equal 
to each other in their ability to substitute (Tangri). For example, asparagine (N) is 
considered a conservative substitution for serine (S). while the opposite substitution in 
only considered semi-conserved. When the program calculated immunological 
conservation using the MTNNPPIPV peptide as the parent peptide, only two variants were 
predicted to be immunogenic. However, when the immunological conservation was 
predicted using the MTSNPPIPV peptide, most of the variants were predicted to be 
recognized (Figure 4). This prediction was tested using HLA-A2 transgenic mice. The 
results show that if the MTSNPPIPV form of the peptide was utilized in vaccines, 
approximately 152 of 167 variants would be recognized, while if the MTNNPPIPV form 
of the epitope was utilized, only 39 of 167 variants would be recognized. This has 
important implications in epitope selection for vaccine development, and epitope 
performance can be predicted. 
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EXAMPLE 3. A PADRE* MOLECULE AS A HELPER EPITOPE FOR ENHANCEMENT OF 

CTL INDUCTION 

100379] There is increasing evidence that HTL activity is critical for the induction of long 
lasting CTL responses (Livingston et al. J. Immunol 1 62:3088-3095 (1999); Walter et al. 
New Engl. J. Med. 333:1038-1044 (1995); Hu et al., ./. Exp. Med. 177:1681-1690 (1993)). 
Therefore, one or more peptides that bind to HLA class n molecules and stimulate HTLs 
can be used in accordance with the invention. Accordingly, a preferred embodiment of a 
vaccine includes a molecule from the PADRE® family of universal T helper cell epitopes 
(HTL) that target most DR molecules in a manner designed to stimulate helper T cells. 
For instance, a pan-DR-binding epitope peptide having the formula: aKXVAAZTLKAAa, 
where "X" is either cyclohecylalanine, phenylalanine, or tyrosine; "Z" is either 
tryptophan, tyrosine, histidine or asparagine; and "a" is either D-alanine or L-alanine (SEQ 
ED NO:29), has been found to bind to most HLA-DR alleles, and to stimulate the response 
of T helper lymphocytes from most individuals, regardless of their HLA type. 
[00380] A particularly preferred PADRE® molecule is a synthetic peptide. 
aKXVAAWTLKAAa (a = D-alanine, X = cyclohexylalanine). containing non-natural 
amino acids, specifically engineered to maximize both HLA-DR binding capacity and 
induction of T cell immune responses. 
[00381] Alternative preferred PADRE* molecules are the peptides, aKFVAAWTLKAAa, 

aKYVAAWTLKAAa, aKFVAAYTLKAAa, aKXVAAYTLKAAa, aKYVAAYTLKAAa, 

aKFVAAHTLKAAa, aKXVAAHTLKAAa, aKYVAAHTLKAAa. aKFVAANTLKAAa, 

aKXVAANTLKAAa, aKYVAANTLKAAa, AKXVAAWTLKAAA (SEQ ID NO:30). 

AKFVAAWTLKAAA (SEQ ID NO:31), AKYVAAWTLKAAA (SEQ ID NO:32). 

AKFVAAYTLKAAA (SEQ ID NO:33), AKXVAAYTLKAAA (SEQ ID NO:34). 

AKYVAAYTLKAAA (SEQ ID NO:35), AKFVAAHTLKAAA (SEQ ID NO:36). 

AKXVAAHTLKAAA (SEQ ID NO:37), AKYVAAHTLKAAA (SEQ ID NO:38), 

AKFVAANTLKAAA (SEQ ID NO:39), AKXVAANTLKAAA (SEQ ID NO:40). 

AKYVAANTLKAAA (SEQ ID NO:41) (a = D-alanine, X = cyclohexylalanine). 
[00382] In a preferred embodiment, the PADRE® peptide is amidated. For example, a 

particularly preferred amidated embodiment of a PADRE® molecule is conventionally 

written aKXVAAWTLKAAa-NHa- 
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[00383] Competitive inhibition assays with purified HLA-DR molecules demonstrated that 
the PADRE* molecule aKXVAAWTLKAAa-NH^ binds with high or intennediate 
affinity QCso :S1.000 nM) to 15 out of 16 of the most prevalent HLA-DR molecules 
((Kawashima et al.. Human Immunology 59:1-14 (1998); Alexander et ai. Immunity 
1:751-761 (1994)). A comparison of the DR binding capacity of PADRE® and tetanus 
toxoid (TT) peptide 830-843, a "universar epitope has been published (Panina-Bordignon 
et ai. Eur. J. Immunology 19:2237-2242 (1989)). The TT 830-843 peptide bound to only 
seven of 16 DR molecules tested, while PADRE® bound 15 of 16. At least 1 of the 15 DR 
molecules that bind PADRE® is predicted to be present in >95% of all humans. 
Therefore, this PADRE® molecule is anticipated to induce an HTL response in virtually all 
patients, despite the extensive polymorphism of HLA-DR molecules in the human 
populalion. 

[00384] PADRE® has been specifically engineered for optimal immunogenicity for human 
T cells. Representative data from in vitro primary immunizations of normal human T cells 
with TT 830-843 antigen and the PADRE® molecule aKXVAAWTLKAAa-NHj are 
.shown in Figure 1 Peripheral blood mononuclear cells (PBMC) from three normal donors 
were .stimulated with the peptides in vitro. Following the third round of stimulation, it was 
observed that PADRE® generated significant primary T cell responses for all three donors 
as measured in a standard T cell proliferation assay. With the PADRE® peptide, the 
10,000 cpm proliferation level was generally reached with 10 to 100 ng/ml of antigen. In 
contrast, TT 830-843 antigen generated responses for only 2 out of 3 of the individuals 
tested. Responses approaching the 10,000 cpm range were reached with about 10,000 
ng/ml of antigen. In this respect, it was noted that PADRE® was, on a molar basis, about 
100-fold more potent than TT 830-843 antigen for activation of T cell responses. 
[00385] Early data from a phase m investigator-sponsored trial, conducted at the 
University of Leiden (C.J.M. Melief), support the principle that the PADRE® molecule 
aBCXVAAWTLKAAa, possibly the amidated aKXVAAWTLKAAa -NHa, is highly 
immunogenic in humans (Ressing et al.. J. Immunother. 23(2):255-66 (2000)). In this 
trial, a PADRE® molecule was co-emulsified with various human papilloma vims 
(HPV)-derived CTL epitopes and was injected into patients with recurrent or residual 
cervical carcinoma. However, because of the late stage of carcinoma with the study 
patients, it was expected that these patients were immunocompromised. The patients' 
immunocompromised status was demonstrated by their low frequency of influenza virus- 
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specific CTL, reduced levels of CD3 expression, and low incidence of proliferative recall 
responses after in vitro stimulation with conventional antigens. Thus, no eflBcacy was 
anticipated in the University of Leiden trial, rather the goal of that trial was essentially to 
evaluate safety. Safety was, in fact, demonstrated. In addition to a favorable safety 
profile. PADRE® T cell reactivity was detected in four of 12 patients (Figure 2) in spite of 
the reduced immune competence of these patients. 
[00386] Thus, the PADRE® peptide component(s) of the vaccine bind with broad 
specificity to multiple allelic forms of HLA-DR molecules. Moreover, PADRE® peptide 
component(s) bind with high affinity (IC50 <1000 nM), i.e., at a level of affinity correlated 
with being immunogenic for HLA Class II restricted T cells. The in vivo administration of 
PADRE® peptide(s) stimulates the proliferation of HTL in normal humans as well as 
patient populations. 

[00387] One or more PADRE® peptide(s) may be included in a composition, e.g., a 
vaccine, comprising one or more peptides, either as an individual peptide(s), fused to one 
or more vmiant peptides, or both. 

EXAMPLE 4. CTL RECOGNITION OF ENDOGENOUS PROCESSED ANTIGENS 

AFTER PRIMING 

[00388] This example determines that CTL induced by native or analoged peptide epitopes 
recognize endogenously synthesized, i.e., native antigens. 

[00389] Effector cells isolated fi-om transgenic mice that are immunized with peptide 
epitopes are re-stimulated in vitro using peptide-coated stimulator cells. Six days later, 
effector cells are assayed for cytotoxicity and the cell lines that contain peptide-specific 
cytotoxic activity are fiirther re-stimulated. An additional six days later, these cell lines 
are tested for cytotoxic activity on ^'Cr labeled Jurkat-A2.1/K'' target cells in the absence 
or presence of peptide, and also tested on *'Cr labeled target cells bearing the 
endogenously synthesized antigen, i.e. cells that are stably transfected with HiV 
expression vectors. 

[00390] The result will demonstrate that CTL lines obtained ft^om animals primed with 
peptide epitope recognize endogenously synthesized HIV antigen. The choice of 
transgenic mouse model to be used for such an analysis depends upon the epitope(s) that is 
being evaluated. In addition to HLA-A*0201/K'' transgenic mice, several other transgenic 

99 



mouse models including mice with human Al 1, which may also be used to evaluate A3 
epitopes, and B7 alleles have been characterized and others (eg., transgenic mice for 
HLA-Al and A24) are being developed. HLA-DRl and HLA-DR3 mouse models have 
also been developed, which may be used to evaluate HTL epitopes. 

EXAMPLE 5. ACTIVITY OF CTL-HTL CONJUGATED EPITOPES IN 

TRANSGENIC MICE 

100391] This example illustrates the induction of CTLs and HTLs in transgenic mice by use 
of a HIV CTL/HTL peptide conjugate whereby the vaccine composition comprises 
peptides administered to an HIV-infected patient or an individual at risk for HIV. The 
peptide composition can comprise multiple CTL and/or HTL epitopes. This analysis 
demonstrates enhanced immunogenicity that can be achieved by inclusion of one or more 
HTL epitopes in a vaccine composition. Such a peptide composition can comprise an 
HTL epitope conjugated to a preferred CTL epitope containing, for example, at least one 
CTL epitope, or an analog of that epitope. The peptides may be lipidated, if desired. 

[00392J Immunization procedures: Immunization of transgenic mice is performed as 
described (Alexander et ai, J. Immunol. 159:4753-4761, 1997). For example, AlfK^ 
mice, which are transgenic for the human HLA A2.1 allele and are useful for the 
assessment of the immunogenicity of HLA-A*0201 motif- or IILA-A2 supermotif-bearing 
epitopes, are primed subcutaneously (base of the tail) with a 0.1 ml of peptide in 
Incomplete Freund's Adjuvant, or if the peptide composition is a lipidated CTL^TL 
conjugate, in DMSO/saline or if the peptide composition is a polypeptide, in PBS or 
Incomplete Freund's Adjuvant. Seven days after priming, splcnocytcs obtained from 
these animals are restimulated with syngenic irradiated LPS-activated lymphoblasts coated 
with peptide. 

[003931 Cell lines: Target cells for peptide-specific cytotoxicity assays are Jurkat cells 
transfected with the HLA-AZ.l/K" chimeric gene {eg., Vitiello et al.. J. Exp. Med. 
173:1007, 1991). 

I00394J In vitro CTL activation: One week after priming, spleen cells (30x 10^ cells/flask) 
are co-cultured at 37°C with syngeneic, irradiated (3000 rads), peptide coated 
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lymphoblasts (10x10** cells/flask) in 10 ml of culture medivmms flask. After six days, 
effector cells are harvested and assayed for cytotoxic activity. 

[003951 Assay for cytotoxic activity: Target cells (1 .0 to 1 .5x10*^ are incubated at 37^C in 
the presence of 200 nl of "Cr. After 60 minutes, cells are washed three times and 
resuspended in RIO medium. - Peptide is added where required at a concentration of 1 
Hg/ml. For the assay, lO'* *'Cr-labeled target cells are added to different concentrations of 
effector cells (final volume of 200 ^l) in U-bottom 96-well plates. After a 6 hour 
incubation period at 37°C, a 0.1 ml aliquot of supernatant is removed from each well and 
radioacUvity is detennined in a Micromedic automatic gamma counter. The percent 
specific lysis is delemiined by the fonnula: percent specific release = 100 x (experimental 
release - spontaneous release)/(maximum release - spontaneous release). To facilitate 
comparison between separate CTL assays run under the same conditions, % ^'Cr release 
data is expressed as lytic units/1 0<* cells. One lytic unit is arbifrarily defined as the number 
of effector cells required to achieve 30% lysis of 10,000 target cells in a 6 hour ^'Cr 
release assay. To obtain specific lytic units/1 0^ the lytic units/10* obtained in the absence 
of peptide is subtracted fi-om the lytic units/10* obtained in the presence of peptide. For 
example, if 30% ^'Cr release is obtained at the effector (E): target (T) ratio of 50:1 (i.e., 
5x10* effector cells for 10,000 targets) in the ah.sence of peptide and 5:1 (i.e., SxlO'' 
effector cells for 10,000 targets) in the presence of peptide, the specific lytic units would 
be: [(1/50,000)-(1/500,000)] x 10* = 18 LU. 

[00396] The results are analyzed to assess the magnitude of the CTL responses of animals 
injected with the immunogenic CTL/HTL conjugate vaccine preparation and are compared 
to the magnitude of the CTL response achieved using the CTL epitope as outlined in 
above. Analyses similar to this may be performed to evaluate the immunogenicity of 
peptide conjugates containing multiple CTL epitopes and/or multiple HTL epitopes. In 
accordance with these procedures it is found that a CTL response is induced, and 
concomitantly that an HTL response is induced upon adminisfa^on of such compositions. 
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EXAMPLE 6. SELECTION OF CTL AND HTL EPITOPES FOR INCLUSION IN AN 

HIV-SPECIFIC VACCINE. 

[003971 This example illustrates the procedure for the selection of peptide epitopes for 
vaccine compositions of the invention. The peptides in the composition can be in the form 
of a nucleic acid sequence, either single or one or more sequences (i.e., minigene) that 
encodes peptide(s), or can be single aijd/or polyepitopic peptides. 

[00398] The following principles are utilized when selecting an array of epitopes for 
inclusion in a vaccine composition. Each of the following principles is balanced in order 
to make the selection. 

[00399] Epitopes are selected which, upon administration, mimic immune responses that 
correlate with virus clearance. For example, if it has been observed that patients who clear 
mv generate an immune response to at least 3 epitopes on at least one HIV antigen, then 
3-4 epitopes should be included for HLA class L A similar rationale is used to determine 
HLA class n epitopes. 

[00400] When selecting an array of HIV epitopes, it is preferred that at least some of the 
epitopes are derived from early and late proteins. The early proteins of HIV are expressed 
when the virus is replicating, either following acute or dormant infection. Therefore, it is 
particularly preferred to use epitopes from early stage proteins to alleviate disease 
manifestations at the earliest stage possible. 

[00401] Epitopes are often selected that have a binding affinity of an IC50 of 500 nM or less 

for an HLA class I molecule, or for class II, an IC50 of 1000 nM or less. 

[00402] Sufficient supermotif bearing peptides, or a sufficient array of allele-specific motif 
bearing peptides, are selected to give broad population coverage. For example, epitopes 
are selected to provide at least 80% population coverage. A Monte Carlo analysis, a 
statistical evaluation known in the art, can be employed to assess breadth, or redundancy, 
of population coverage. 

[00403] When creating a polyepitopic compositions, e.g. a minigene, it is typically 

desirable to generate the smallest peptide possible that encompasses the epitopes of 
interest. The principles employed are similar, if not the same, as those employed when 
selecting a peptide comprising nested epitopes. 

[00404] In cases where the sequences of multiple variants of the same target protein are 
available, potential peptide epitopes can also be selected on the basis of their conservancy. 
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For example, a criterion for conservancy may define that the entire sequence of an HLA 
class I binding peptide or the entire 9-mer core of a class U binding peptide be conserved 
in a designated percentage of the sequences evaluated for a specific protein antigen. 
[004051 Peptide epitopes for inclusion in vaccine compositions are, for example, selected 
from those listed in Tables 6-9 or Figures IA-4. A vaccine composition comprised of 
selected peptides, when administered, is safe, efficacious, and elicits an immune response 
similar in magnitude of an immune response that clears an acute HIV infection. 

EXAMPLE 7. CONSTRUCTION OF MINTGENE MULTI-EPITOPE DNA PLASMIDS 

[00406] This example provides general guidance for the construction of a minigene 
expression plasmid. Minigene plasmids may, of course, contain various configurations of 
CTL and/or HTL epitopes or epitope analogs as described herein. Expression plasmids 
have been constructed and evaluated as described, for example, in co-pending U.S.S.N. 
09/311,784 filed 5/13/99 and in Ishioka et al, J. Immunol. 162:3915-3925, 1999. An 
example of such a plasmid for the expression of HIV epitopes is shown in Figure 2, which 
illustrates the orientation of HIV peptide epitopes in a minigene construct. 

[00407] A minigene expression plasmid typically includes multiple CTL and HTL peptide 
epitopes. In the present example, HLA-A2, -A3, -B7 supermotif-bearing peptide epitopes 
and HLA-Al and -A24 motif-bearing peptide epitopes are used in conjunction with DR 
supermotif-bearing epitopes and/or DR3 epitopes (Figure 2). Preferred epitopes are 
identified, for example, in Tables 6-9 and Figures 1 A-4. HLA class I supermotif or motif- 
bearing peptide epitopes derived bom multiple HIV antigens, are selected such that 
multiple supormotifs^motifs arc represented to ensure broad population coverage. 
Similarly, HLA class H epitopes arc selected fix)m multiple HIV antigens to provide broad 
population coverage, i.e. both HLA DR- 1-4-7 supermotif-bearing epitopes and HLA DR-3 
motif-bearing epitopes are selected for inclusion in the minigene construct. The selected 
CTL and HTL epitopes arc then incorporated into a minigene for expression in an 
expression vector. 

[00408] Such a construct may additionally include sequences that direct the HTL epitopes 
to the endoplasmic reticulum. For example, the li protein may be fiised to one or more 
HTL epitopes as described in co-pending application U.S.S.N. 09/311,784 filed 5/13/99, 
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wherein the CLIP sequence of the li protein is removed and replaced with an HLA class II 
epitope sequence os that HLA class II epitope is directed to the endoplasmic reticulum, 
where the epitope binds to an HLA class II molecules. 

[00409] This example illustrates the methods to be used for construction of a minigene- 
bearing expression plasmid. Other expression vectors that may be used for minigene 
compositions are available and known to those of skill in the art. 

[00410] The minigene DNA plasmid contains a consensus Kozak sequence and a consensus 
murine kappa Ig-light chain signal sequence followed by CTL and/or HTL epitopes 
selected in accordance with principles disclosed herein. The construct can also include, 
for example, The sequence encodes an open reading frame fiised to the Myc and His 
antibody epitope tag coded for by the pcDNA 3.1 Myc-His vector. 

[00411] Overlapping oligonucleotides, for example eight oligonucleotides, averaging 

approximately 70 nucleotides in length with 15 nucleotide overlaps, are synthesized and 
HPLC-purified. The oligonucleotides encode the selected peptide epitopes as well as 
appropriate linker nucleotides, Kozak sequence, and signal sequence. The final 
multiepitope minigene is assembled by extending the overlapping oligonucleotides in 
three sets of reactions using PGR. A Perkin/Elmer 9600 PGR machine is used and a total 
of 30 cycles are performed using the following conditions: 95^G for 1 5 sec, annealing 
temperature (5° below the lowest calculated Tm of each primer pair) for 30 sec, and 72°G 
for 1 min. 

[00412] For the first PGR reaction, 5 p.g of each of two oligonucleotides are annealed and 

extended: Ohgonucleotides 1+2, 3+4, 5+6, and 7+8 are combined in 100 ^l reactions 
containing Pfu polymerase buffer (lx= 10 mM KCL, 10 mM (NH4)2S04, 20 mM Tris- 
chloride, pH 8.75, 2 mM MgS04, 0.1% Triton X-100, 100 jig/ml BSA), 0,25 mM each 
dNTP, and 2.5 U oiPfu polymerase. The full-length dimer products are gel-piirified, and 
two reactions containing the product of 1+2 and 3+4, and the product of 5+6 and 7+8 are 
mixed, annealed, and extended for 10 cycles. Half of the two reactions are then mixed, 
and 5 cycles of annealing and extension carried out before flanking primers are added to 
amplify the full length product for 25 additional cycles. The full-length product is gel- 
purified and cloned into pCR-blunt (Invitrogen) and individual clones are screened by 
sequencing. 
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EXAMPLE 8. THE PLASMID CONSTRUCT AND THE DEGREE TO WHICH IT 

INDUCES IMMUNOGENICITY, 

[00413] The degree to which a plasmid construct, for example a plasmid constructed in 
accordance as above is able to induce immunogenicity can be evaluated in vitro by testing 
for epitope presentation by APC following transduction or transfection of the APC with an 
epitope-expressing nucleic acid construct. Such a study determines "antigenicity" and 
allows the use of human APC. The assay determines the ability of the epitope to be 
presented by the APC in a context that is recognized by a T cell by quantifying the density 
of epitope-HLA class I complexes on the ceU surface. Quantitation can be performed by 
directly measuring the amount of peptide eluted Smm the APC (see, eg., Sijts et al, J. 
Immunol. 156:683-692, 1996; Demotz et al.. Nature 342:682-684, 1989); or the number of 
peptide-HLA class I complexes can be estimated by measuring the amount of lysis or 
lymphokine release induced by infected or transfected target cells, and then detemiining 
the concentration of peptide necessary to obtained equivalent levels of lysis or lymphokine 
release {see, e.g., Kageyama et al, J. Immunol. 154:567-576, 1995). 
I00414J Atiematively, immunogenicity can be evaluated through in vivo injections into 
mice and subsequent in vitro assessment of CTL and HTL activity, which are analysed 
using cytotoxicity and proliferation assays, respectively, as detailed e.g., in copending 
U.S.S.N. 09/31 1,784 filed 5/13/99 and Alexander et al.. Immunity 1:751-761, 1994. 
[00415] For example, to assess the capacity of a DNA minigene construct (e.g., a pMin 
minigene construct generated as decribed in U.S.S.N. 09/31 1,784) containing at least one 
HLA.A2 supermotif peptide to induce CTLs in vivo, HLA-A2.1/K'' transgenic mice, for 
example, are immunized intramuscularly with 100 ^lg of naked cDNA. As a means of 
comparing the level of CTL^ induced by cDNA immunization, a control group of animals 
is also immunized with an actual peptide composition that comprises multiple epitopes 
synthesized as a single polypeptide as they would be encoded by the minigene. 
[00416J Splenocytes from immunized animals are stimulated twice with each of the 
respective compositions (peptide epitopes encoded in the minigene or the polyepitopic 
peptide), then assayed for peptide-specific cytotoxic activity in a ^'Cr release assay. The 
results indicate the magnitude of the CTL response directed against the A2-restricted 
epitope, thus indicating the in vivo immunogenicity of the minigene vaccine and 
polyepitopic vaccine. It is, therefore, found that the minigene elicits immune responses 
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directed toward the HLA-A2 supermotif peptide epitopes as does the polyepitopic peptide 
vaccine. A similar analysis is also performed using other HLA-A3 and HLA-B7 
transgenic mouse models to assess CTL induction by HLA-AS and HLA-B7 motif or 
supermotif epitopes. 

[00417] To assess the capacity of a class II epitope encoding minigene to induce HTLs in 
vivo, DR transgenic mice, or for those epitope that cross react with the appropriate mouse 
MHC molecule, I-A^estricted mice, for example, are immunized intramuscularly with 
100 ^g of plasmid DNA. As a means of comparing the level of HTLs induced by DNA 
immunization, a group of control animals is also immunized with an actual peptide 
composition emulsified in complete Freund's adjuvant. CD4+ T cells, i,e. HTLs, are 
purified fi-om splenocytes of immunized animals and stimulated with each of the 
respective compositions (peptides encoded in the minigene). The HTL response is 
measured using a ^H-thymidine incorporation proliferation assay, (see, e.g., Alexander et 
al. Immunity 1:751-761, 1994). The results indicate the magnitude of the HTL response, 
thus demonstrating the in vivo immunogenicity of the minigene. 

[00418] DNA minigenes, constructed as described above or below, may also be evaluated 
as a vaccine in combination with a boosting agent using a prime boost protocol. The 
boosting agent can consist of recombinant protein (e.g., Bamett et al. Aids Res. and 
Human Retroviruses 14, Supplement 3:S299-S309, 1998) or recombinant vaccinia, for 
example, expressing a minigene or DNA encoding the complete protein of interest {see, 
e.g., Hanke et al., Vaccine 16:439-445, 1998; Sedegah et al., Proc. Natl. Acad. Set USA 
95:7648-53, 1998; Hanke and McMichael, Immunol Letters 66:177-181, 1999; and 
Robinson et al., Nature Med. 5:526-34, 1999). 

[00419] For example, the efficacy of the DNA minigene used in a prime boost protocol is 
initially evaluated in transgenic mice. In this example, A2.1/K*' transgenic mice are 
immunized IM with 100 jig of a DNA minigene encoding the immunogenic peptides 
including at least one HLA-A2 supermotif-bearing peptide. After an incubation period 
(ranging from 3-9 weeks), the mice are boosted IP with 10^ pfii/mouse of a recombinant 
vaccinia virus expressing the same sequence encoded by the DNA minigene. Control 
mice are immunized with 100 ^g of DNA or recombinant vaccinia without the minigene 
sequence, or with DNA encoding the minigene, but without the vaccinia boost. After an 
additional incubation period of two weeks, splenocytes from the mice are immediately 
assayed for peptide-specific activity in an ELISPOT assay. Additionally, splenocytes are 
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stimulated in vitro with the A2-restricted peptide epitopes encoded in the minigene and 
recombinant vaccinia, then assayed for peptide-specific activity in an IFN-y EUSA. 

[00420] It is found that the minigene utilized in a prime-boost protocol elicits greater 
immune responses toward the HLA-A2 supermotif peptides than with DNA alone. Such 
an analysis can also be performed using HLA-Al 1 or HLA-B7 transgenic mouse models 
to assess CTL induction by HLA-A3 or HLA-B7 motif or supermotif epitopes. 

[00421] The use of prime boost protocols in humans is described in below. 



EXAMPLE 9. PEPTIDE COMPOSITION FOR PROPHYLACTIC USES 

[00422] Vaccine compositions of the present invention can be used to prevent HIV 
infection in persons who are at risk for such infection. For example, a polyepitopic 
peptide epitope composition (or a nucleic acid comprising the same) containing multiple 
CTL and HTL epitopes, which are also selected to target greater than 80% of the 
population, is administered to individuals at risk for HIV infection. 

[00423] For example, a peptide-based composilion can be provided as a single polypeptide 
that encompasses multiple epitopes. The vaccine is typically administered in a 
physiological solution that comprises an adjuvant, such as Incomplete Freunds Adjuvant, 
The dose of peptide for tlie initial immunization is from about 1 to about 50,000 ^g, 
generally 100-5,000 i^g, for a 70 kg patient. The initial administration of vaccine is 
followed by booster dosages at 4 weeks followed by evaluation of the magnitude of the 
inunune response in the patient, by techniques that determine the presence of epitope- 
specific CTL populations in a PBMC sample. Additional booster doses are administered 
as required. The composition is found to be both safe and efficacious as a prophylaxis 
against HFV infection. 

[00424] Alternatively, a composition typically comprising transfecting agents can be used 
for the administration of a nucleic acid-based vaccine in accordance with methodologies 
known in the art and disclosed herein. 
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EXAMPLE 10. POLYEPITOPIC VACCINE COMPOSITIONS DERIVED FROM 

NATIVE HIV SEQUENCES 

[00425] A native HTV polyprotein sequence is screened, preferably using computer 
algorithms defined for each class I and/or class 11 supermotif or motif, to identify 
"relatively short" regions of the polyprotein that comprise multiple epitopes and is 
preferably less in length than an entire native antigen. This relatively short sequence that 
contains multiple distinct, even overlapping, epitopes is selected and used to generate a 
minigene construct. The construct is engineered to express the peptide, which corresponds 
to the native protein sequence. The "relatively short" peptide is generally less than 250 
amino acids in length, often less than 100 amino acids in length, preferably less than 75 
amino acids in length, and more preferably less than 50 amino acids in length. The protein 
sequence of the vaccme composition is selected because it has maximal number of 
epitopes contained within the sequence, Le., it has a high concentration of epitopes. As 
noted herein, epitope motifs may be nested or overlapping, for example, two 9-mer 
epitopes and one 10-mer epitope can be present in a 10 amino acid peptide. Such a 
vaccine composition is administered for therapeutic or prophylactic purposes. 

[00426] The vaccine composition will preferably include, for example, three CTL epitopes 
and at least one HTL epitope from HIV. This polyepitopic native sequence is 
administered either as a peptide or as a nucleic acid sequence which encodes the peptide. 
Alternatively, an analog can be made of this native sequence, whereby one or more of the 
epitopes comprise substitutions that alter the cross-reactivity and/or binding affinity 
properties of the polyepitopic peptide. 

[00427] The embodiment of this example provides for the possibility that an as yet 

undiscovered aspect of immune system processing will apply to the native nested 
sequence and thereby facilitate the production of therapeutic or prophylactic immune 
response-inducing vaccine compositions. Additionally such an embodiment provides for 
the possibility of motif-bearing epitopes for an HLA makeup that is presently unknown. 
Furthermore, this embodiment (absent analogs) directs the immune response to multiple 
peptide sequences that are actually present in native HIV antigens thus avoiding the need 
to evaluate any junctional epitopes. Lastly, the embodiment provides an economy of scale 
when producing nucleic acid vaccine compositions. 
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[00428] Related to this embodiment, computer programs can be derived in accordance with 
principles in the art, which identify in a target sequence, the greatest number of epitopes 
per sequence length. 

EXAMPLE 11. POLYEPITOPIC VACCINE COMPOSITIONS DIRECTED TO 

MULTIPLE DISEASES 

[00429] The HIV peptide epitopes of the present invention are used in conjunction with 

peptide epitopes from target antigens related to one or more other diseases, to create a 
vaccine composition that is useful for the prevention or treatment of HIV as well as the 
one or more other disease(s). Examples of the other diseases include, but are not limited 
to, HCV and HBV. 

[00430] For example, a polyepitopic peptide composition comprising multiple CTL and 
HTL epitopes that target greater than 98% of the population may be created for 
administration to individuals at risk for both HBV and HIV infection. The composition 
can be provided as a single polypeptide that incorporates the multiple epitopes fh>m the 
various disease-associated sources, or can be administered as a composition comprising 
one or more discrete epitopes. 

EXAMPLE 12. USE OF PEPTIDES TO EVALUATE AN IMMUNE RESPONSE 

[00431] Peptides of the invention may be used to analyze an immune response for the 
presence of specific CTL or HTL populations directed to HIV. Such an analysis may be 
performed in a manner as that described by Ogg et al., Science 279:2103-2106, 1998. In 
the following example, peptides in accordance with the invention are used as a reagent for 
diagnostic or prognostic purposes, not as an immunogen. 

100432] In this example highly sensitive human leukocyte antigen tetrameric complexes 
("tetramers") are used for a cross-sectional analysis of, for example, HIV HLA-A*0201- 
specific CTL frequencies from HLA A*0201 -positive individuals at different stages of 
infection or following immunization using an HIV peptide containing an A*0201 motif. 
Tetrameric complexes are synthesized as described (Musey et al., N. EngL J. Med. 
337:1267, 1997). Briefly, purified HLA heavy chain (A*0201 in this example) and p2- 
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microglobulin are synthesized by means of a prokaryotic expression system. The heavy 
chain is modified by deletion of the transmembrane-cytosolic tail and COOH-terminal 
addition of a sequence containing a BirA enzymatic biotinylation site. The heavy chain, 
P2-microglobulin, and peptide are refolded by dilution. The 45-kD refolded product is 
isolated by fast protein hquid chromatography and then biotinylated by BirA in the 
presence of biotin (Sigma, St Louis, Missouri), adenosine 5 'triphosphate and magnesium. 
Streptavidin-phycoerythrin conjugate is added in a 1:4 molar ratio, and the tetrameric 
product is concentrated to 1 mg/ml. The resulting product is referred to as tetramer- 
phycoerythrin. 

[00433] For the analysis of patient blood samples, approximately one million PBMCs are 
•centrifiiged at 300 x g for 5 minutes and resuspended in 50 fil of cold phosphate-buffered 
saline. Tri-color analysis is performed with the tetramer-phycoerythrin, along with anti- 
CD8-Tricolor, and anti-CD38. The PBMCs are incubated with tetramer and antibodies on 
ice for 30 to 60 min and then washed twice before formaldehyde fixation. Gates are 
applied to contain >99.98% of control samples. Controls for the tetramers include both 
A*0201 -negative individuals and A*0201 -positive uninfected donors. The percentage of 
cells stained with the tetramer is then determined by flow cytometry. The results indicate 
the number of cells in the PBMC sample that contain epitope-restricted CTLs, thereby 
readily indicating the extent of immune response to the HIV epitope, and thus the stage of 
infection with HIV, the status of exposure to HIV, or exposure to a vaccine that elicits a 
protective or therapeutic response. 



EXAMPLE 13. USE OF PEPTIDE EPITOPES TO EVALUATE RECALL RESPONSES 

[00434] The peptide epitopes of the invention are used as reagents to evaluate T cell 
responses, such as acute or recall responses, in patients. Such an analysis may be 
performed on patients who have recovered from infection, who are chronically infected 
with HIV, or who have been vaccinated with an HIV vaccine. 

[00435] For example, the class I restricted CTL response of persons who have been 
vaccinated may be analyzed. The vaccine may be any HIV vaccine. PBMC arc collected 
from vaccinated individuals and HLA typed. Appropriate peptide epitopes of the 
invention that, optimally, bear supermotifs to provide cross-reactivity with multiple HLA 
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supeitype family members, are then used for analysis of samples derived firom individuals 
who bear that HLA type. 

[00436] PBMC from vaccinated individuals are separated on Ficoll-Histopaque density 
gradients (Sigma Chemical Co., St. Louis, MO), washed three times in HBSS (GIBCO 
Laboratories), resuspended in RPMI-1640 (GBBCO Laboratories) supplemented with L- 
glutamine (2mM), penicillin (50U/ml), streptomycin (50 Mg/ml), and Hepes (lOmM) 
containing 10% heat-inactivated human AB serum (complete RPMI) and plated using 
nucroculture formats. A synthetic peptide comprising an epitope of the invention is added 
at 10 M.g/ml to each well and HBV core 128-140 epitope is added at 1 ^ig/ml to each well 
as a source of T cell help during the first week of stimulation. 

[00437] In the microculture format, 4 x 10^ PBMC are stimulated with peptide in 8 
replicate cultures in 96-well round bottom plate in 100 jil/well of complete RPMI. On 
days 3 and 10, 100 ml of complete RPMI and 20 U/ml final concentration of rIL-2 are 
added to each well. On day 7 the cultures are transferred into a 96-well flat-bottom plate 
and restimulated with peptide, rIL-2 and 10^ irradiated (3,000 rad) autologous feeder cells. 
The cultures are tested for cytotoxic activity on day 14. A positive CTL response requires 
two or more of the eight replicate cultures to display greater than 10% specific ^^Cr 
release, based on comparison with uninfected control subjects as previously described 
(Rehermann, et al, Nature Med. 2:1104,1108, 1996; Rehermann et al, J. Clin, Invest. 
97:1655-1665, 1996; and Rehermann e/ a/. J. Clin. Invest. 98:1432-1440, 1996). 

[00438] Target cell lines are autologous and allogeneic EBV-transformed B-LCL that are 
either purchased from the American Society for Histocompatibility and Immunogenetics 
(ASHI, Boston, MA) or established fi-om the pool of patients as described (Guilhot, et al. 
J. Virol. 56:2670-2678, 1992). 

[00439) Cytotoxicity assays are performed in the following manner. Target cells consist of 
either allogeneic HLA-matched or autologous EBV-transformed B lymphoblastoid cell 
line that are incubated overnight with the synthetic peptide epitope of the invention at 10 
^M, and labeled with 100 ^Ci of ^*Cr (Amersham Corp., Arlington Heights, IL) for 1 hour 
after which they are washed four times with HBSS. 

[00440] Cytolytic activity is determined in a standard 4-h, split well ^*Cr release assay 
using U-bottomed 96 well plates containing 3,000 targets/well. Stimulated PBMC are 
tested at effector/target (E/T) ratios of 20-50:1 on day 14. Percent cytotoxicity is 
detennined fix>m the formula: 100 x [(experimental release-spontaneous 
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release)/maximum release-spontaneous release)]. Maximum release is determined by lysis 
of targets by detergent (2% Triton X-100; Sigma Chemical Co., St. Louis, MO). 
Spontaneous release is <25% of maximum release for all experiments. 

[00441] The results of such an analysis indicate the extent to which HLA-restricted CTL 
populations have been stimulated by previous exposure to HIV or an IIIV vaccine. 

[00442] The class II restricted HTL responses may also be analyzed. Purified PBMC arc 
cultured in a 96-well flat bottom plate at a density of 1 .5x10^ cells/well and are stimulated 
with 10 ng/ml synthetic peptide, whole antigen, or PHA. Cells are routinely plated in 
replicates of 4-6 wells for each condition. After seven days of culture, the medium is 
removed and replaced with fresh medium containing lOU/ml IL-2. Two days later, 1 yiCi 
^H-thymidine is added to each well and incubation is continued for an additional 18 hours. 
Cellular DNA is then harvested on glass fiber mats and analyzed for ^H-thymidine 
incorporation. Antigen-specific T cell proliferation is calculated as the ratio of ^H- 
thymidinc incorporation in the presence of antigen divided by the ^H-thymidine 
incorporation in the absence of antigen. 

EXAMPLE 14. INDUCTION OF SPECIFIC CTL RESPONSE IN HUMANS 

[00443] A human clinical trial for an immunogenic composition comprising CTL and HTL 
epitopes of the invention is set up as an IND Phase I, dose escalation study and carried out 
as a randomized, double-blind, placebo-controlled trial. Such a trial is designed, for 
example, as follows: 

[00444] A total of about 27 subjects are enrolled and divided into 3 groups: 

Group I: 3 subjects are injected with placebo and 6 subjects are injected with 5 ng of 
peptide composition; 

Group II: 3 subjects are injected with placebo and 6 subj^ts are injected with 50 jxg 
peptide composition; 

Group III: 3 subjects are injected with placebo and 6 subjects are injected with 500 \xg of 
peptide composition. 

[00445] After 4 weeks following the first injection, all subjects receive a booster 
inoculation at the same dosage. 
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100446] The endpoints measured in this study relate to the safety and tolerabihty of the 
peptide composition as well as its inmiunogenicity. Cellular immune responses to the 
peptide composition are an index of the intrinsic activity of this the peptide composition, 
and can therefore be viewed as a measure of biological efficacy. The following 
summarize the clinical and laboratory data that relate to safety and efficacy endpoints. 

[00447] Safety: The incidence of adverse events is monitored in the placebo and drug 
treatment group and assessed in terms of degree and reversibility. 

[00448] Evaluation of Vaccine Efficacy: For evaluation of vaccine efficacy, subjects are 
bled before and after injection. Peripheral blood mononuclear cells are isolated from fresh 
heparinized blood by Ficoll-Hypaque densily gradient centrifugation, aliquoted in freezing 
media and stored frozen. Samples are assayed for CTI. and HTL activity. 

[00449] The vaccine is found to be both safe and efficacious. 



EXAMPLE 15. PHASE H TRIALS IN PATIENTS INFECTED WITH HIV 

[00450] Phase II trials are performed to study the effect of administering the CTL-HTL 
peptide compositions to HIV-infected patients. The main objectives of the trials are to 
determine an effective dose and regimen for inducing CTLs in chronically infected HFV 
patients, to establish the safety of inducing a CTL and HTL response in these patients, and 
to see to what extent activation of CTLs improves the clinical picture of chronically 
infected HIV patients, as manifested by a reduction in viral load and an increase in CD4* 
cells counts. Such a study is designed, for example, as follows: 

[00451] The studies are performed in multiple centers. The trial design is an open-label, 
uncontrolled, dose escalation protocol wherein the peptide composition is administered as 
a single dose followed six weeks later by a single booster shot of the same dose. The 
dosages are 50, 500 and 5.000 micrograms per injection. Drug-associated adverse effects 
• (severity and reversibility) are recorded. 

[00452] There are three patient groupings. The first group is injected with 50 micrograms 
of the peptide composition and the second and third groups with 500 and 5,000 
micrograms of peptide composition, respectively. The patients within each group range in 
age from 21-65, include both males and females, and represent diverse ethnic 
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backgrounds. All of them are infected with HIV for over five years and are HCV, HBV 
and delta hepatitis virus (HDV) negative, but have positive levels of HIV antigen. 
[00453] The viral load and CD4* levels are monitored to assess the effects of administering 
the peptide compositions. The vaccine composition is found to be both safe and 
efficacious in the treatment of HIV infection. 



EXAMPLE 16. INDUCTION OF CTL RESPONSES USING A PRIME BOOST 

PROTOCOL 

[00454] A prime boost protocol can also be used for the administration of the vaccine to 

humans. Such a vaccine regimen can include an initial administration of, for example, 
naked DNA followed by a boost using recombinant virus encoding the vaccine, or 
recombinant protein/polypeptide or a peptide mixture administered in an adjuvant. 

[00455] For example, the initial immunization is performed using an expression vector, 
such as that constructed above, in the form of naked nucleic acid administered IM (or SC 
or ID) in the amounts of 0.5-5 mg at multiple sites. The nucleic acid (0.1 to 1000 ^g) can 
also be administered using a gene gun. Following an incubation period of 3-4 weeks, a 
booster dose is then administered. The booster is, for example, recombinant fowlpox virus 
administered at a dose of 5-10^ to 5x10^ pfu. An alternative recombinant virus, such as an 
MVA, canarypox, adenovirus, or adeno-associated virus, can also be used for the booster, 
or the polyepitopic protein or a . mixture of the peptides can be administered. For 
evaluation of vaccine efBcacy, patient blood samples are obtained before immunization as 
well as at intervals following administration of the initial vaccine and booster doses of the 
vaccine. Peripheral blood mononuclear cells are isolated from fresh heparinized blood by 
FicoU-Hypaque density gradient centrifiigation, aliquoted in freezing media and stored 
frozen. Samples are assayed for CTL and HTL activity. 

[00456] Analysis of the results indicates that a magnitude of sufficient response to achieve 
protective inununity against HIV is generated. 
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EXAMPLE 17. ADMINISTRATION OF VACCINE COMPOSITIONS USING 

DENDRITIC CELLS 



[00457] Vaccines comprising peptide epitopes of the invention can be administered using 
APCs, or "professional" APCs such as DC. In this example, the peptide-puised DC are 
admmistered to a patient to stimulate a CTL response in vivo. In this method, dendritic 
cells are isolated, expanded, and pulsed with a vaccine comprising peptide CTL and HTL 
epitopes of the invention. The dendritic cells are infused back into the patient to elicit 
CTL and HTL responses in vivo. The induced CTL and HTL then destroy or facilitate 
• destruction of the specific target cells^ that bear the proteins from which the epitopes in the 
vaccine are derived. 

[00458] For example, a coclctail of epitope-bearing peptides is administered ex vivo to 
PBMC, or isolated DC therefrom. A pharmaceutical to facilitate harvesting of DC can be 
used, such as Progenipoietin'^ (Monsanto, St. Ix)uis, MO) or GM-CSF/IL-4. After 
pulsing the DC with peptides and prior to reinfusion into patients, tiie DC are washed to 
remove unbound peptides. 

[00459] As appreciated clinically, and readily determined by one of skill based on clinical 
outcomes, the number of DC reinfused into the patient can vary {see, e.g.. Nature Med. 
4:328, 1998; Nature Med. 2:52, 1996 and Prostate 32:272, 1997). Although 2-50 x 10^ 
DC per patient are typically administered, larger number of DC, such as 10^ or 10* can 
also be provided. Such cell populations typically contain between 50-90% DC. 

[00460] In some embodiments, peptide-loaded PBMC are injected into patients without 
purification of the DC, For example, PBMC containing DC generated after treatment with 
an agent such as Progenipoietin™ are injected into patients without purification of the DC. 
The total number of PBMC that are administered often ranges from 10^ to lO'^. 
Generally, the cell doses injected into patients is based on the percentage of DC in the 
blood of each patient, as determined, for example, by immunofluorescence analysis with 
specific anti-DC antibodies. Thus, for example, if Progenipoietin™ mobilizes 2% DC in 
the peripheral blood of a given patient, and that patient is to receive 5 x 10^ DC, then the 
patient will be injected with a total of 2.5 x 10^ peptide-Ioadcd PBMC. The percent DC 
mobilized by an agent such as Progenipoietin™ is typically estimated to be between 2- 
10%, but can vary as appreciated by one of skill in the art. 
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Ex vivo activation of CTL/HTL responses 

[00461] Alternatively, ex vivo CTL or HTL responses to HIV antigens can be induced by 

incubating in tissue culture the patient's, or genetically compatible, CTL or HTL precursor 
cells together with a source of APC, such as DC, and the appropriate immunogenic 
peptides. After an appropriate incubation time (typically about 7-28 days), in which the 
precursor cells are activated and expanded into effector cells, the cells are infused back 
into the patient, where they will destroy or facilitate destruction of their specific target 
cells. 

[00462] Tt is understood that the examples and embodiments described herein are for 
illustrative purposes only and that various modifications or changes in light thereof will be 
suggested to persons skilled in the art and are to be included within the spirit and purview 
of this application and scope of the appended claims. All publications, patents, patent 
applications and sequence listings cited herein are hereby incorporated by reference in 
their entirety for all purposes. 
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TABLE 1 



SUPERMOTIFS 


POSITION 


POSITION 


POSITION 




2 (Primary 
Anchor) 


3 (Primary 
Anchor) 


C Terminus (Primary 
Anchor) 


A 1 

Al 


T, I, V, M S 




F, W,Y 


A2 


L, I, V, M, A, T, 

Q 




h\,M,A. T.L 


A3 


V,S,M,A,7:Z.. 
/ 




R,K 


A24 


Y,F, fF./. 

M, T 




F, I, Y. W, L. M 


B7 


P 




V,I,L,F,M W. Y.A 




R, H, K 




F, Y, L, W. M, I. V, A 




E, Z) 




F, W, L, I, M, V, A 


B58 


A, T,S 




F, W, Y, L. I, V. M. A 


Bo2 


Q,l.,/. V. M, P 




F,W,Y,M/, V.L,A 










MOTIFS 








Al 


T,S,M 




Y 


Al 




D, k,a;s 


Y 


A2.1 


L, M, K ft /. A. 

T 




y,L,lM.A. T 


A 

A3 


L, M, V, I, S, A, 

T, F, C G, D 




K,Y,R,H,F,A 


All 


V,T,M,L,I, S, 

X ^ c r? 




K,R. Y.H 


A24 


Y,F,W,Af 




F,L.I,W 


A*3101 


M,V,T,.4.A/. 

S 




r,a: 


A*3301 


M,V,A,L,F,/. 




R,K 


A*6801 


A,V,T,M, 5;Z. 
/ 




R,K 


B*0702 


P 




L, M, F, W, Y. A. I. V 


B*3501 


P 




L,M,F,W,Y,/, V.A 


B51 


P 




L,I,V,F, JK. Y.A.M 


B*5301 


P 




I,M,F,W,Y,yi.i. V 


B*5401 


P 




A,T,I,V,L.A/.F. W. 

Y 



Bolded residues are preferred, italicized residues are tolerated: A peptide is considered 
motif-bearing if it has primary anchors at each primary anchor position for a motif or 
supermotif as specified in the above table. 
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TABLE 2 



SUPERMOTIFS 


POSITION 


POSITION 


POSITION 




2 (Primary 

Anchor) 


3 (Primary 
Anchor) 


C Terminus (Primary 
Anchor) 


Al 


T,I,X. V,M.S 




F,W,Y 


A2 


V, Q. A. T 




l,W,L,M.A. T 


A3 


V,S,M,A,7: A 
I 




R,K 


A24 


Y, F, W. 1 V, L, 
M T 




F, I, Y, W, L. M 


B7 


P 




V, I, L, F, M. W. Y, A 


B27 


R,H,K 




F, Y, L, W. M. 1 V, A 


B58 


A,T,S 




F,W,Y,Z./. V.M.A 


B62 


Q,L,/, V.M.P 




F.W.Y.Af./. V.LA 










MOTIFS 








Al 


T,S,M 




Y 


Al 




D, Ey4, S 


Y 


A2.1 


V. Q. A. 7* 




V, I, M, A, T 


A3.2 


L, M,V,I,S,A, 
T, F, C. G, D 




K,Y,^H,F,A 


All 


V, T, M, L, I, S, 
A, G, N, C. D. F 




K,R.H,Y 


A24 


Y,F, W 




F, L, I, W 



*If 2 is V, or Q, the C-term is not L 



Bolded residues are preferred, italicized residues are tolerated: A peptide is considered 
motif-bearing if it has primary anchors at each primary anchor position for a motif or 
supermotif as specified in the above table. 
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Table 6. Recognition of variant peptides by CTL generated after one and five 
stimulations with the parent peptide. 



A. Gag 386 (VLAEAMSQV) 





Binding 


1 Stimulation 


5 Stimulations 


Peptide Sequence 


IC50 (nM) 


(SU) 


(SU) 


VLAEAMSQV 


49.9 


\ 31.6 


222.0 


VLAEAMSQA 


23.8 


17.0 


133.5 


VLAEAMSQI 


70.9 


21.2 


246.1 


VLAEAMSKV 


230.5 


10.8 


130.9 


VLAEAMSKA 


69.4 


NT 


36.6 


ILAEAMSQA 


29.3 


4.0 


49.7 


ILAEAMSKA 


72.4 






VLAEAMAAA 


17 


16.3 


90.3 



B. Env 134 (KLTPLCVTL) 



KLTPLCVTL 


i 77.0 i 


278.4 


683.6 


KITPLCVTL 


i 461 i 


231.8 


700.8 


QLTPLCVTL 


! 63.6 i 


166.2 


361.5 


QITPLCVTL 


975 I 


105.0 


166.9 


ELTPLCVTL 


7190 i 


91.7 


100.0 


KLTPFCVTL 


87.3 i 


36.1 


75.4 


KLTPLCVIL 


356 ! 


77.2 


29.1 


KLTPLCVPL 


14.6 I 


9.6 


14.8 



Table 7. Conservation of EP HIV-1090 epitopes across dades. calculated as identity 
or immunological conservation 



Total Clade B Clade C 

Sequence Identity Imm. Cons. Identity imm. Cons. Identity Imm. Cons. 





ILKtPVnGV 


62% 


87% 


77% 


86% 


74% 


95% 


v^ag ooo 


\/i ACTA ftyior%\/ 
V L/A tl A IVI O U V 


32% 


93% 


68% 


91% 


5% 


94% 


Pol AAR 


rSLVolSLrMvYM 


yoyo 


96% 


95% 


95% 


95% 


98% 


Env134 


KLTPLCVTL 


80% 


93% 


90% 


95% 


89% 


98% 


Vpr62 


RILQQLLFI 


51% 


93% 


68% 


91% 


61% 


95% 


Nef 221 


LTFGWCFKL 


49% 


74% 


77% 


91% 


47% 


81% 


Gag 271 


MTNNPPIPV ■ 


20% 


25% 


91% 


95% 


8% 


19% 


Env 47 


VTVYYGVPVWK 


59% 


87% 


95% 


100% 


61% 


92% 


Pol 929 


QMAVFIHNFK 


84% 


98% 


100% 


100% 


94% 


97% 


Pol 98 ' 


- VTIKIGGQLK 


11% 


71% 


59% 


91% 


2% 


89% 


Pol 971 


KIQNFRVYYR 


80% 


86% 


91% 


95% 


79% 


89% 


Pol 347 


AIFQSSMTK 


53% 


75% 


77% 


82% 


44% 


79% 


Pol 722 


KVYLAWVPAHK 


14% 


97% 


82% 


95% 


3% 


97% 


Env 61 


TTLFCASDAK 


72% 


89% 


90% 


100% 


69% 


92% 


Nef 94 


FPVRPQVPL 


81% 


93% 


77% 


95% 


82% 


94% 


Gag 545 


YPLASLRSLF 


7% 


29% 


45% 


95% 


0% 


0% 


Rev 75 


VPLQLPPL 


44% 


78% 


68% 


77% 


27% 


79% 


Env 259 


IPIHYCAPA 


74% 


95% 


45% 


95% 


79% 


97% 


Gag 237 


HPVHAGPIA 


27% 


54% 


68% 


95% 


44% 


94% 


Pol 893 


IPYNPQSQGW 


92% 


96% 


82% 


95% 


240% 


97% 


Env 250 


CPKVSFEPI 


45% 


91% 


77% 


100% 


45% 


97% 




Mean 


54% 


81% 


77% 


93% 


59% 


84% 




n= 


167 




22 




62 
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Table 8. HIV Peptides predicted to be immunologically conserved 

















Sequence 
Distribution 










Sxibtype 


Protein 


Se<juence 


Epitopes'* 


AXX 


A 


B 


c 


D 


G 


Pol 4 98 


ILKEPVHGV 


ILKEPVHGV 


XU'k 


1 


17 


46 


2 


2 






-L XJlVJCa tr V tlVj V 


12 






5 




1 






ILiKEPVHnA 
■1, JJAN i.jt t V rxv3Lr\ 


LU 






2 


1 








ILKDPVHRV 

J-J i.^ II III/ XT V nV7 V 


Q 

o 


5 














KLKEPVHGV 


















ILKDPVHGA 




2 














ILKNPVHGV 
































Gag 386 


VLAEAMSQV 


VIiAEAMSQA 


o / 




-* 
1 


36 


3 


3 






VLAEAMSQV 




7 


15 


3 


1 








VT.APAMCinT 


11 






9 











VLiAEAM9HA 


6 






4 












5 




3 












ILAEAMSOA 


-> 
J 






2 










VLiAEAMSHV 
































Pol 448 


KLVGKLNWA 


KLVGKLNWA 


1 c: Q 


9 


21 


59 


3 


3 






<VLJ wIvJ-tlAI Yin 


X 






























Env 134 


KLTPLCVTL 




134 


8 


19 


55 










OT .T PT iP^TTT . 
xj X r uv_ V J. j_i 


5 


2 


1 












KXiTPLiPVAT. 

iVAJ X XT XJV^ VfVJ-l 


3 
















RLTPLCVTL 


3 




3 










KITPLCVTL 


o 






























Vpr 62 


RILQQLLFI 


RXLQQLLFI 


86 


1 


15 


28 


4 


3 






RILQQLLFV 


21 


2 




2 










RTLQQLLFI 


10 




2 


4 










RTLQQLLFV 


10 






1 










RILQQIiLFT 


6 






2 










RMLQQLLFI 


4 




1 


3 










RVLQQLLFI 


3 






3 
























Nef 221 


LTFGWCFKL 


LTFGWCFKL 


82 


8 


17 


29 




3 






LTFGWCYKL 


31 


1 


2 


17 










LTLGWCFKL 


4 






1 
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Gag 271 


MTMNPPTPV 




60 


3 




24 


4 


1 






MINNPPIPV 


33 




20 


5 










in 1 ow FFVP; V 


26 


1 




15 




1 






MT'/T1KTT5T!JT OTT 

1*1 1 \3Ci F Jr i P V 


15 


5 




1 










rl HjIMPFVPV 


9 


-I 





5 










I'l X IN It XT V P V 


6 


6 










M i ANFPVPV 


3 






2 




















3 




Env 47 


VT VY vnv PVW w 

VAVi XVJVIrV wiv 


V 1 V X 1 v» V P VWK 




99 


6 


21 


30 






VTvYxGVPVWR 


40 


1 




18 










VT I YYGVPVWK 


2 






























Pol QOQ 




QMAVFIHNFK 


153 


10 


22 


58 


4 


3 






QMAVFVHNFK 


3 






1 










QMAVFVHNYK 


2 












It «JX ^ O 


















V J. X JvXVjVj^ijlX 


VS I KV 6GQ I K 


30 






30 










VTIKIGGQLK 


18 




13 


1 










VTVKIGGQLK 


11 


1 


1 




1 








VTVRIGGQLK 


6 


3 














VSIKVGGQIR 


6 






6 










VSIRVGGQIK 


4 






4 










VTIRIGGQLK 


3 




2 












Vtvkiggqlr 


3 


1 














VTVKVGGQLK 


3 






























Pol Q71 




KIQNFRVYYR 


133 


6 


20 


49 


4 


3 




















Pol 347 




AlKybSMTK 


88 


5 


17 


27 


3 


2 






AIFQCSMTK 


19 




2 


5 










AIFQSSMTR 


13 




1 


11 




1 






AIFQASMTK 


9 


1 




1 










SIFQSSMTK 


9 


3 




6 










H T l?OVCMTV 


4 
















AIFQSTMTK 


2 






1 
























Pol 722 


KVYIiAWVPAHK 


KVYLSWVPAHK 


56 


8 




12 


1 


3 






RVYLSWVPAHK 


55 






41 










KVYIiAWVPAHK 


23 


1 


18 




3 








*xv X xj X wv XT /iri ]\. 


c 
5 




2 












KIYIiSWVPAHK 


5 






3 










RIYLSWVPAHK 


5 






4 










KIYLAWVPAHK 


2 




1 












QVYLTWVPAHK 


2 
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Env 61 



Nef 94 



TTLFCASDAK 



FPVRPQVPL 



ttlpcas dak" 

atlfcasdak 

TILFCASDAir 

PTLFCASDAK 

TT LFCASDAR 

TTLFCASEAK 

ATLFCASDAR 



FPVRPQVPL 



121 



135 



19 



2_ 
1 



17 



41 



51 



FPVKPQVPL 



FPVRPQVPV 



Gag 545 



YPLASLRSLF 



EPLTSLKSLF* 



22 



YPLASLKSLF* 



21 



These two would not be predicted to XR 
to get maximal population coverage 



13 



Would choose both 



Rev 75 



VPLQLPPL 



YPLASLRSLF 



YPLTSLKSLF 



YPPLASLKSL 



YPLTSLRSLF 



YPPLTSLKSL 



VPLQLPPL 



VPLQLPPI 



11 



10 



10 



64 



VPFQLPPI 



34 

"2^ 



10 



15 



19 



23 



VPFQLPPL 



Env 259 



IPIHYCAPA 



IPXHYCAPA 



124 



IPIHYCTPA 



25 



10 



49 



IPIHFCAPA 



Gag 23 7 



HPAmAGPIA 



HPVHAGPIA 



39 



HPVHAGPVA 



34 



HPVQAGPVA 



12 



HPIHAGPIA 



15 



21 



27 



Pol 893 



IPYNPQSQGW 



IPYNPQSQGW 



153 



18 



60 



IPYNPQSQGVI 



IPYNPQSQGAV 



Env 250 



CPKVSFEPI 



CPKVSFBPI 



CPKVSFDPI 



50 
42 



17 



33 



CPKVTFDPI 



16 



13 



CPKVTFEPI 



13 



CPKISFDPI 



CPKISFEPI 



CPKVSWDPI 



CPKVSFQPI 



* The preferred epitopes are shown in bold 
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Table 9. Predicted immunological conservation for a panel of HIA>A2 
restricted HPV peptides. ^ ^ 



Source 



HPV16.E7.86 



HPV31.E6.il 



HPV18/45.E6 
• 13 



HPV52 .E6..18 



Parent 
Sequence 



TLGIVCPI 



KLHELSSAL 



KLPDLCTEL 



VLEESVHEI 



HPV 
Strain 



16 



18 



31 



33 



45 



52 



56 



58 



16 
18 



31 
33 



45 
52 



56 



58 



16 



18 



31 



33 



45 



52 
56 



58 



16 



18 



31 
33 
45 



52 
56 



58 



Variant 
Sequences 



TLGIVCPI 



TLSFVCPW 



SFGIVCPN 



TVNIVCPT 



TLSFVCPW 



TLQWCPG 
ALTVTCPL 



TCTIVCPS 



KLPQLCTEL 



KLPDLCTEL 



KLHELSSAL 



TLHDLCQAL 



KLPDLCTEL 



TLHELCEVL 



SLHHLSEVL 



TLHDLCQAL 



KLPQLCTEL 



KLPDLCTEL 



KLHELSSAL 



TLHDLCQAL 
KLPDLCTEL 



TLHELCEVL 



SLHHLSEVL 



TLHDLCQAL 



ELQTTIHDI 



^lntslqdi 
aleFpydel 



ALETTIHNI 



ELNTSLQDV 



VLEESVHEI 



VLEIPLIDL 



ALETSVHEI 



SEQ ID 
NO 



Predicted 
Immunogen i c i ty 



Measured 
Immunogeni 
city (SU) * 



103.7 



26.3 



15.7 



212 .7 



205.1 



64.1 



FAFKDLFW 



16 



FAFRDLCIV 



18 



FAFKDLFW 



31 



FAFTDLTIV 



350.6 



33 



FAFADLTW 



_45 
52 
56 



FAFKDLCIV 
FLFTDLRIV" 



31.4 



176.9 



FACTELKLV 



58 



FVFADLRIV 



7.7 
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HPV31.E6.45 


FAFTDIiTIV 


16 


FAPRDT .P T v 






. 






18 


FAFKDLFW 










31 


FAFTDT .T T \7 






. _ 

20 . 7 






33 


FAF ADLTW 






11 . 6 






45 


FAFKDLCIV 












52 


FLFTDLRIV 












56 


FACTELKLV 












58 


FVFADLRTV 






















HPV52.E6.45 


FLFTDLRIV 


16 


FAFRDLCTV 












18 . 


FAFKDL.PW 

X\JL^ XJC V V 












31 


FAPTni .T T\7 

r .nc J. i^jj J. X V 












33 


FAF ADLTW 












45 


FAFKDLCIV 












52 


FLFTDLRIV 




+ 


421 .4 






56 


FACTELKLV 






57 . 5 






58 


FVFADLRIV 




+ 


94 . 1 
















HPV58.E6.45 


FVFADLRIV 


16 


FAFRDLCIV 












18 


FAFKDLFW 












31 


FAFTDLTIV 












33 


FAFADLTW 












45 


FAFKDLCIV 












52 


FLFTDLRIV 




+ 




13 . 3 






56 


FACTELKLV 












58 






+ 


62.8 
















HPV18.E7.7 


TLQDIVLHL 


16 


TLHEYMLDL 












18 


TLQDIVLHL 






r\ r\ fx 

99 . 0 






31 


TLQDYVLDL 












33 


TLKEYVLDL 












45 


TLQEIVLHL 












52 


TIKDYILDL 












56 


TLQDWLEL 












58 


TLREYILDL 






















HPV16 .E7 . 82 


LLMGTLGIV 


16 


LLMGTLGIV 




+ 


518 . S 






18 


LFLNTLSFV 






31 


LLMGSFGIV 




+ 


90 , 1 






33 


LLMGTVNIV 












45 


LFLSTLSFV 




+ 








52 


MLLGTLQW 












56 


LLMGALTVT 




+ 








58 


LLMGTCTIV 






















HPV33 .E7.81 


LLMGTVNIV 


16 


LLMGTLGIV 












18 


LFLNTLSFV 












31 


LLMGSFGIV 












33 
45 ' 
52 
56 
58 


LLMGTVNIV 
LFLSTLSFV 
MLLGTLQW 
LLMGALTVT 
LLMGTCTIV 




+ 
+ 


179.4 
20.8 
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, ... 


HPV52 .E7 . 84 


MLLGTLQW 


16 


LLMCTLGTV 












18 


LFLNTLSFV 












31 


LLMGSFGIV 












33 


LLMGTVNIV 




+ 








45 


LFLSTLSFV 












52 


MLLGTLQW 






QQ R 






56 


LLMGALTVT 












58 


LLMGTCTIV 






















HPV56.E7.89 


LLMGALTVT 


16 


LLMGTLGIV 












18 


LFLNTLSFV 












31 


LLMGSFGIV 












33 


LLMGTVNIV 




+ 








45 


LFLSTLSFV 












52 


MLLGTLQW 












56 


LLMGALTVT 




+ 


263 .5 






58 


LLMGTCTIV 






43 .6 
















Immunogenicity was measured for all variants. Only the positive responses are 
shown in the table. All other responses were negative. 






1 
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Table 10. 167 HIV-1 Variants 



SEQ Sequence 
ID NO Designation 

A.UG.92UG037_U51190 

A.BY.97BL006_AF1932 

A.KE.Q23_AF004885 

A. SE. SE6594_AF06967 

A. SE.SE7253_AF069i67 

A.SE.SE7535_AF06967 

A.SE.SE8538_AF06966 

A.SE.SE8891_AF06967 

A.UG.U455_M62320 

A. SE. UGSE81 31 _AF1 07 
A2.CY.94CY017.41_AF 
A2.CD.97CDKTB48_AF2 
A2D.-.97KR004_AF286 
A2G.CD.97CDKP58_AF3 
AC.IN.21301_AF06715 
AC.RW.92RW009_U8882 

AC. SE.SE9488_AF071 4 
ACD.SE.SE8603_AF075 
ACG.BE.VI1035_AJ276 

AD. SE.SE6954_AF0757 
AD.SE.SE7108_AF0714 
ADHK.N0.97NOGIL3_AJ 
ADK.CD.IWIAL_X04415 
AG.NG.92NG003_U8882 
AG.BE.VI1 197_AJ2765 
AGHU.GA.VI354_AF076 
AGU.CD.Z321_U76035 
AJ.BW.BW21 17_AF1921 

B. NL.3202A21_U34604 
B.US.BC_L02317 
B.GB.CAM1_D10112 
B.DE.D31_U43096 
B.US.DH123_AF069140 
B.GB.GB8.C1_Y13716 
B.DE.HAN_U43141 
B.FR.HXB2_K03455 
B.US.JRCSF_M38429 
B.GB.MANC_U23487 
B,US.MNCG_M1 7449 
B.GA.OYI._M26727 
B.US.P896_U39362 
B.US.RF_M17451 
B.CN.RL42_U71182 
B.US.SF2_K02007 
B.TW.TWCYS_AF08681 7 
B.AU.VH_AF1 46728 
B.US.WEAU 1 60_U21 1 35 
B.KR.WK_AF224507 





Accession 


ou D 1 ypG 


Count 




Number 




92UG037 


1)51 190 


A 
M 


i 


97BL006 




A 
M 


nv 


Q23 


AF0048a5 


A 
M 




SE6594 


AF069672 


A 
M 


oc 


SE7253 


AF06d670 


A 
r\ 


QC 
OC 


SE7535 


AF06Qfi71 


A 
r\ 


QC 


SE8538 




A 
/\ 


QC 
OC 


SE8891 


AF06Q67'^ 


A 
r\ 


CC 
OC 


U455 




A 
/A 


1 


UGSE8131 


AF1 07771 


A 
r\ 


QC 
OC 


94CY017.41 


AF286P'^7 




PV 


97CDKTB48 


AF286238 


A2 


pn 


97KR004 


AF2862'^Q 




i\r\ 


97CDKP58 


AF31 6*544 




pn 


21301 


AF067156 


AP 


IKI 
IIN 


92RW009 


U88823 


AP 


R\A/ 


SE9488 


AF071474 


AP 




SE8603 


AF075702 


Apn 




Vi1035 


AJ276595 


AP(^ 




SE6954 


AF075701 


AH 


QP 


SE7108 


AF071 47*^ 


An 


QP 
OP 


97NOGIL3 


AJ237565 


AnWK 
rAunrv 




MAL 


X04415 


ADK 


pn 


92NG003 


U88825 


AH 




V1 11 97 


AJ276596 


Ar^ 


RP 
DP 


VI354 


AF076474 


At^HI J 




Z321 


U76035 


AHl 1 


pn 


BW2117 


AF192135 


AJ 


DVV 


3202A21 


U34604 


R 


Ml 


BC 


L02317 


B 




CAM1 


D10112 


B 


<^R 


031 


U43096 


B 


nF 


DH123 


AF069140 


B 


US 


GB8 


AJ271445 


B 


GB 


HAN 


U43141 


B 


DE 


HXB2 


K03455 


B 


FR 


JRCSF 


M38429 


B 


US 


MANC 


U23487 


B 


GB 


MNCG 


Ml 7449 


B 


US 


OYI 


M26727 


B 


GA 


P896 


M96155 


B 


US 


RF 


Ml 7451 


B 


US 


RL42 


U71182 


B 


CN 


SF2 


K02007 


B 


US 


TWCYS 


AF086817 


B 


TW 


VH 


AF1 46728 


B 


AU 


WEAU160 


U21135 


B 


US 


WK 


AF224507 


B 


KR 
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B.US.WR27_U26546 

B. US.YU2_M93258 
BF1 .BR.93BR029.4_AF 

C. BR.92BR025_U52953 
C.IN.93IN101_AB0238 
C.IN.93IN904_AF0671 
C.IN.93IN999_AF0671 
C.IN.94IN11246_AF06 
C.IN.95IN21068_AF06 
C.BW.96BW0402_AF1 1 0 
C.BW.96BW1 21 0_AF1 1 0 
C.BW.96BW15B03_AF1 1 
C.ET.ETH2220_U4601 6 
C.BW.96BW1 1 B01_AF1 1 
C.BW.00BW0762. 1_AF44 
C.BW.00BW0768.2O_AF44 
C.BW.00BW0874.21_AF44 
C.BW.00BW1 471 .27_AF44 
C.BW.00BW1 61 6.2_AF44 
C.BW.00BW1686.8_AF44 
C.BW.OOBW 1 759.3_AF44 
C.BW.00BW1 773.2_AF44 
C.BW.00BW1783.5_AF44 
C.BW.00BW1 795.6_AF44 
C.BW.00BW181 1 .3_AF44 
C.BW.00BW1 859.5_AF44 
C.BW.00BW1 880.2_AF44 
C.BW.00BW1 921 . 1 3_AF44 
C.BW.00BW2036. 1_AF44 
C.BW.00BW2063.6_AF44 
C.BW.00BW2087.2_AF44 
C.BW.00BW2127.214_AF44 
C.BW.00BW21 28.3_AF44 
C.BW.00BW2276.7_AF44 
C.BW.00BW381 9.3_AF44 
C.BW.00BW3842.8_AF44 
C.BW.00BW3871 .3_AF44 
C.BW.00BW3876.9_AF44 
C.BW.00BW3886.8_AF44 
C.BW.00BW3891 .6_AF44 
C.BW.00BW3970.2_AF44 
C.BW.00BW5031 . 1_AF44 
C.BW.96BW01 B21_AF1 1 
C.BW.96BW0407_AF1 1 
C.BW.96BW0502_AF1 1 
C.BW.96BW06.J4_AF29 
C.BW.96BW11.06_AF11 
C.BW.96BW1210_AF11 
C.BW.96BW15B03_AF1 1 
C.BW.96BW16.26_AF1 1 
C.BW.96BW17A09_AF1 1 
C.BW.96BWM01 .5_AF44 
C.BW.96BWM03.2_AF44 
C.BW.98BWMC12.2 AF44 



WR27 


U26546 


B 


us 


YU2 


M93258 


B 


us 


93BR029.4 


AF005495 


BF1 


BR 


92BRP25 


U52953 


C 


BR 


93IN101 


AB023804 


C 


IN 


93IN904 


AF067157 


c 


IN 


93IN999 


AF067154 


c 


IN 


94IN11246 


AF067159 


c 


IN 


95IN21068 


AF067155 


c 


IN 


96BWQ402 


AF1 10962 


c 


BW 


96BW1210 


AF1 10972 


c 


BW 


96BW15B03 


AF1 10973 


c 


BW 


ETH2220 


U46016 


c 


ET 


96BW11 


AF 110969 


c 


BW 


00BW0762.1 


AF443088 


c 


BW 


00BW0768.20 


AF443089 


c 


BW 


00BW0874.21 


AF443090 


c 


BW 


00BW1471.27 


AF443091 


c 


BW 


00BW1616.2 


AF443092 


c 


BW 


OOBW 1686.8 


AF443093 . 


c 


BW 


00BW1759.3 


AF443094 


c 


BW 


00BW1773.2 


AF443095 


c 


BW 


00BW1 783.5 


AF443096 


c 


BW 


OOBW 1795.6 


AF443097 


c 


BW 


00BW1811.3 


AF443098 


c 


BW 


00BW1 859.5 


AF443099 


c 


BW 


00BW1 880.2 


AF443100 


c 


BW 


00BW1921.13 


AF443101 


c 


BW 


00BW2036.1 


AF443102 


c 


BW 


00BW2063.6 


AF443103 


c 


BW 


O0BW2087.2 


AF443104 


c 


BW 


00BW2127.214 


AF443105 


c 


BW 


O0BW2128.3 


AF443106 


c 


BW 


00BW2276.7 


AF443107 


c 


BW 


00BW3819.3 


AF443108 


c 


BW 


00BW3842.8 


AF443109 


c 


BW 


00BW3871.3 


AF443110 


c 


BW 


00BW3876.9 


AF4431 1 1 


c 


BW 


00BW3886.8 


AF443112 


c 


BW 


00BW3891.6 


AF443113 


c 


BW 


00BW3970.2 


AF443114 


c 


BW 


G0BW5031.1 


AF443115 


c 


BW 


yobVv01B21 


AF 11 0960 


c 


BW 


96BW0407 


AF1 10963 


c 


BW 


96BW0502 


AF 11 0967 


c 


BW 


96BW06.J4 


AF290028 


c 


BW 


96BW11.06 


AF1 10970 


c 


BW 


96BW1210 


AF1 10972 


c 


BW 


96BW15B03 


AF1 10973 


c 


BW 


96BW16.26 


AF1 10978 


c 


BW 


96BW17A09 


AF1 10979 


c 


BW 


96BWM01.5 


AF443074 


c 


BW 


96BWM03.2 


AF443075 


c 


BW 


98BWMC12.2 


AF443076 


c 


BW 
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C.BW.98BWMC 1 3.4_AF44 

C.BW.98BWMC14.a3_AF44 

C.BW.98BWM014. 1 0_AF44 

C.BW.98BWM01 8.d5_AF44 

C.BW.98BWM036.a5_AF44 

C.BW.98BWM037.d5_AF44 

C.BW.99BW3932.12_AF44 

C.BW.99BW4642.4_AF44 

C.BW.99BW4745.8_AF44 

C.BW.99BW4754.7_AF44 

C. BW.99BWMC16.8_AF44 
CRF01_AE.CF.90CF1 1 697_ 
CRF01_AE.CF.90CF402_U5 
CRF01_AE.CF.90CF4071_A 
CRF01_AE.TH.93TH057_AF 
CRF01_AE.TH.93TH065_AF 
CRF01_AE.TH.93TH253_U5 
CRF01_AE.TH.95TNIH047_ 
CRF01_AE.TH.CM240_U547 
CRF01_AE.TH.TH022_AB03 
CRF02_AG.SN.98SEMP121 1 
CRF02_AG. FR.DJ263_AF06 
CRF02_AG . FR.D J264_AF06 
CRF02_AG.GH.G829_AF184 
CRF02_AG.NG.IBNG_L3910 
CRF02_AG.SE.SE7812_AF1 
CRF03_AB.RU.KAL1 53-2_A 
CRF03_AB.RU.RU98001_AF 
CRF04_cpx.CY.94CY032-3 
CRF04_cpx.GR.97PVCH_AF 
CRF04_cpx.GR.97PVMY_AF 
CRF05_DF. BE.V1 1 31 0_AF1 
CRF05_DF.BE.VI961_AF07 
CRF06_cpx. ML.95ML1 27_A 
CRF06_cpx.ML.95ML84_AJ 
CRF06_cpx.SN.97SE1 078_ 
CRF06_cpx.AU.BFP90_AF0 
CRF1 1_cpx.CM.97CM-MP81 
CRF1 1_cpx.GR.GR17_AF17 

D. CD.84ZR085_U88822 
D.UG.94UG1 141_U8882 
D.CD.ELI_K03454 
D.CD.NDK_M27323 
F1.BR.93BR020.1_AF0 
F1.FI.FIN9363_AF075 
F1 .FR.MP41 1_AJ24923 
F1.BE.VI850_AF07733 
F2.CM. MP257_AJ24923 
F2KU.BE.VI1126_AF07 
G.NG.92NG083_U88826 
G. BE.DRCBL_AF084936 

G. SE.SE6165_AF06164 

H. CF.90CF056_AF0054 
H.BE.VI991_AF190127 



9oBWMC13.4 


AF443077 


C 


BW 


9oBWMC14.a3 


AF443078 


C 


BW 


yoDWMO14.10 


AF443079 


c 


BW 


9odWM018.cI5 


AF443080 


c 


BW 


9oDWM036.a5 


AF443081 


c 


BW 


9oBW M037 .do 


AF443082 


c 


BW 


99dW3932.12 


AF443083 


c 


BW 


99dvV4d42.4 


AF443084 


c 


BW 


99BW4745.8 


AF443085 


c 


BW 


99BW4754.7 


AF443086 


c 


BW 


99BWIvlC16.8 


AF443087 


c 


BW 


90CF1 1697 


AF1 97340 


CRF01_AE 


CF 


9UCF402 


U51188 


CRF01 AE 


CF 


90CF4071 


AF1 97341 


CRF01_AE 


CF 


93TH057 


AF1 97338 


CRF01 AE 


TH 


93TH065 


AF1 97339 


CRF01_AE 


TH 


93TH253 


U51189 


CRF01_AE 


TH 


90TNIH047 


AB032741 


CRF01_AE 


TH 


dvl24u 


U54771 


CRF01_AE 


TH 


I rl022 


AB032740 


CRF01_AE 


TH 


9obtlvlP1211 


AJ251056 


CRF02_AG 


SN 


LiJ2o3 


AF063223 


CRF02_AG 


FR 


LJJ2d4 


AF063224 


CRF02_AG 


FR 


Go29 


AF184155 


CRF02_AG 


GH 


IBNG 


L39106 


CRF02_AG 


NG 


5E7812 


AF 107770 


CRF02_AG 


SE 


KAL153-2 


AF 193276 


CRF03_AB 


RU 


RU98001 


AF1 93277 


CRF03 AB 


RU 


94CY032-3 


AF049337 


CRF04_cpx 


CY 


97PVCH 


AF 119820 


CRF04_cpx 


GR 


97PVIvJY 


AF119819 


CRF04 cpx 


GR 


VI1310 


AF1 93253 


CRF05 DF 


BE 


VI96 1 


AF076998 


CRF05_DF 


BE 


95lviL127 


AJ288982 


CRF06_cpx 


ML 


f>CK At Q A 

95ML84 


AJ245481 


CRF06_cpx 


ML 


97SE1078 


AJ288981 


CRF06_cpx 


SN 


BrP90 


AF064699 


CRF06_cpx 


AU 


n7/^hA AAno<4ei 

9/OM-MP818 


AJ291718 


CRF11_cpx 


CM 


GR17 


AF1 79368 


CRF11_cpx 


GR 


O4ZR085 


U88822 


D 


CD 


94UG1 141 


1 iAtfX^X^%A 

U88824 


D 


UG 


CI 1 


K03454 


D 


CD 


NDK 


IVI^ f O^o 


u 


.CD 


93BR020.1 


AF005494 


F1 


BR 


FIN9363 


AF075703 


F1 


Fl 


MP411 


AJ249238 


F1 


FR 


Vi850 


AF077336 


F1 


BE 


MP257 


AJ249237 


F2 


CM 


VI1126 


AF076475 


F2KU 


BE 


92NG083 


U88826 


G 


NG 


DRCBL 


AF084936 


G 


BE 


SE6165 


AF061642 


G 


SE 


90CF056 


AF005496 


H 


CF 


VI991 


AF190127 


H 


BE 
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H.BE.VI997_AF190128 

J.SE.SE7022_AF08239 

J.SE.SE7887_AF08239 

K.CD.EQTB1 1 C_AJ2492 

K.CM.MP535_AJ249239 

N.CM.YBF30_AJ006022 

O.SN.99SE-MP1299_ZX 

O.SN.99SE-MP1 300_ZX 

O.CM.ANT70_L20587 

O.CM.MVP51 80_L20571 

U.CD.-.83CD0031 



VI997 


AF190128 


H 


SE7022 


AF082395 


J 


SE7887 


AF082394 


J 


EQTB11C 


AJ249235 


K 


MP535 


AJ249239 


K 


YBF30 


AJ006022 


N 


SEMP1299 


AJ302646 


O 


SEMP1300 


AJ302647 


O 


ANT70 


L20587 


O 


MVP5180 


L20571 


o 


83CD0031 


AF286236 


u 



BE 
SE 
SE 
CD 
CM 
CM 
SN 
SN 
CM 
CM 
CD 
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Table 11. HIV Gag Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


00BW0762_1 


Len: 


556 


Name : 


00BW0768_2 


Len : 


556 


Name : 


OOBW0874_2 


Len: 


556 


Name : 


00BW1471_2 


Len: 


556 


Name : 


00BW1616_2 


Len: 


556 


Name : 


00BW1686_8 


Len: 


556 


Name : 


00BW1759_3 


Len: 


556 


Name: 


00BW1773_2 


Len: 


556 


Name: 


00BW1783_5 


Len : 


556 


Name: 


00BW1795_6 


Len ; 


556 


Name : 


00BW1811__3 


Len : 


556 


Name : 


O0BW1859_5 


Len: 


556 


Name : 


0 0BW18 8 0_2 


Len: 


556 


Name : 


00BW1921 1 


Len: 


556 


Name : 


00BW2036_1 


Len: 


556 


Name: 


00BW2063 6 


Len: 


556 


Name: 


00BW2087_2 


Len: 


556 


Name : 


00BW2127_2 


Len : 


556 


Name : 


00BW2128 3 


Len : 


556 


Name : 


00BW2276_7 


Len: 


556 


Name : 


0 0BW3819_3 


Len: 


556 


Name : 


00BW3842_B 


Len: 


556 


Name : 


00BW3871 3 


Len: 


556 


Name : 


00BW3876 9 


Len: 


556 


Name : 


00BW3886_8 


Len: 


556 


Name: 


00BW3891_6 


Len: 


556 


Name : 


00BW3970 2 


Len: 


556 


Name : 


00BW5031_1 


Len: 


556 


Name : 


96BW01B21 


Len: 


556 


Name : 


96BW0407 


Len: 


556 


Name: 


96BW0502 


Len: 


556 


Name : 


96BW06_J4 


Len: 


556 


Name: 


96BWH_06 


Len: 


556 


Name : 


96BW1210 


Len: 


556 


Name: 


96BW15B03 


Len: 


556 


Name : 


96BW16_26 


Len: 


556 


Name : 


96BW17A09 


Len: 


556 


Name : 


96BWM01_5 


Len: 


556 


Name ; 


96BWM03_2 


Len : 


556 


Name: 


98BWMC12_2 


Len: 


556 


Name: 


98BWMC13_4 


Len: 


556 


Name: 


98BWMC14_a 


Len: 


556 


Name : 


98BWM014_1 


Len : 


556 


Name: 


98BWM018_d 


Len: 


556 


Name : 


98BWM036 a 


Len: 


556 


Name : 


98BWM037_d 


Len: 


556 


Name : 


99BW3932_1 


Len: 


.556 


Name : 


99BW464 2_4 


Len: 


556 


Name: 


99BW4745_8 


Len: 


556 


Name : 


99BW4754_7 


Len: 


556 


Name : 


99BWMC16_8 


Len: 


556 


Name : 


A2_CD_97CD 


Len: 


556 


Name : 


A2_CY_94CY 


Len: 


556 


Name : 


A2D 97KR 


Len: 


556 


Name : 


A2G_CD_97C 


Len: 


556 


Name: 


A_BY_97BIiO 


Len: 


556 



Check: 


2513 


Weight 


: 1.00 


Check: 


8965 


Weight 


1 nn 

« X • u u 


Check: 


9574 


Weight 


1 00 


Check: 


5395 


Weight 


: 1 . 00 


Check: 


4692 


Weight 


. X . u u 


Check : 


7822 


Weight 


1 on 


Check : 


7777 


Weight 


: 1.00 


Check: 


9727 


Weight 


t 1.00 


Check: 


9681 


Weight 


: 1.00 


Check: 


9667 


Weight 


: 1.00 


Check: 


4422 


Weight 


: 1 . 00 


Check: 


7320 


Weight 


: 1 . 00 


Check : 


1603 


Weight 


1 no 


Check: 


883 


Weight : 


1 . 00 


Check: 


2591 


Weight 


: 1 , Qo 


Check: 


5152 


Weight 


: 1,00 


Check : 


5183 


Weight 


: 1.00 


Check: 


5469 


Weight 


: 1.00 


Check : 


9621 


Weight 


: 1.00 


Check: 


4153 


Weight 


1 - 00 


Check : 


4227 


Weight 


: 1 . 00 


Check: 


9312 


Weight 


: 1.00 


Check: 


501 


Weight : 


1 . 00 


Check: 


773 


Weight : 


1.00 


Check : 


2351 


Weight 


1 . 00 


Check: 


129 


Weight : 


1 . 00 


Check: 


8768 


Weight 


1 . 00 


Check: 


3966 


Weight 


1 . 00 


Check: 


602 


Weight : 


1 . 00 


Check: 


9836 


Weight 


1 . 00 


Check : 


6402 


Weight 


1 . 00 


Check : 


254 


Weight : 


1 . 00 


Check: 


6801 


Weight : 


1 . 00 


Check: 


6016 


Weight : 


1 . 00 


Check: 


6072 


Weight : 


1 . 00 


Check: 


9409 


Weight : 


1 . 00 


Check : 


2723 


Weight : 


1 . 00 


Check : 


5051 


Weight : 


1 . 00 


Check: 


496 


Weight : 


1.00 


Check : 


1164 


Weight : 


1.00 


Check : 


4961 


Weight : 


1.00 


Check: 


7351 


Weight : 


1.00 


Check : 


288 


Weight : 


1.00 


Check : 


6836 


Weight : 


1.00 


Check : 


4386 


Weight : 


1.00 


Check: 


6900 


Weight : 


1.00 


Check : 


292 


Weight: 


1.00 


Check : 


1347 


Weight : 


1, 00 


Check : 


7980 


Weight : 


1.00 


Check : 


9892 


Weight : 


1.00 


Check : 


4279 


Weight : 


1. 00 


Check : 


9920 


Weight: 


1.00 


Check : 


3070 


Weight : 


1.00 


Check : 


6350 


Weight : 


1.00 


Check : 


856 


Weight : 


1.00 


Check: 


9315 


Weight : 


1.00 
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Name: A_KE_Q23_A 

Name: A_SE_SE659 

Name: A_SE_SE725 

Name: A_SE_SE753 

Name: A_SE_SE853 

Name: A_SE_SE889 

Name: A_SE_UGSE8 

Name: A_UG_92UG0 

Name: A_UG_U455_ 

Name: AC_IN_2130 

Name: AC_RW_92RW 

Name: AC_SE_SE94 

Name: ACD_SE_SE8 

Name: ACG_BE_VI1 

Name: AD_SE_SE69 

Name: AD_SE_SE71 

Name: ADHK_NO_97 

Name: ADK_CD_f4AL 

Name: AG_BE_VI11 

Name: AG_NG_92NG 

Name: AGHU_GA_VI 

Name: AGU_CD_Z32 

Name: AJ BW BW21 



Name : 


B_ 


_AU_ 


_VH_AF 


Name : 


B_ 




_RL4 2 


Name : 


b' 


'de' 


^D31 U 


Name: 


b' 




JIAN_U 


Name: 


b' 


"fr" 


]hXB2_ 


Name: 


b] 


_GA^ 


^OYI 


Name: 


b] 


~gb] 


[[CAM1_ 


Name : 




"gb] 


"gB8_A 


Name : 


b' 


"gb" 


MANC_ 


Name : 


b" 


"kr~ 


'wk_af 


Name : 


B^ 


~NL_ 


_3202A 


Name : 


b" 




TWCYS 


Name: 


b] 


^US_ 


_BC_LO 


Name: 


b' 


"us" 


'dH123 


Name: 


b" 




"jRCSF 


Name : 


b' 


JJS~_ 


_MNCG_ 


Name : 


b^ 




"P896_ 


Name : 


b" 


"us" 


"rf_mi 


Name : 


b' 


'us' 


_SF2_K 


Name : 


B_ 


]us] 


WEAUl 


Name : 


B_ 


"us^ 


]WR27 


Name : 


B^ 


]us] 


^YU2_M 



Name: BF1_BR_93B 

Name: C_BR_92BR0 

Name: C__BW_96BW0 

Name: C_BW_96BW1 

Name: C_BW_96BW1 

Na me : C_BW_9 6 BW 1 

Name : C_ET_ETH 2 2 

Name: C__IN_93IN1 

Name: C_IN_93IN9 

Name: C_IN_93IN9 

Name: C_IN_94rNl 

Name: C_IN_95IN2 

Name: CRF01_AE_C 

Name : CRF 0 1_AE_C 

Name: CRFOl AE C 



Len 


: 556 


Check: 


Len 


: 556 


Check 


Len 


: 556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


: 556 


Check 


Len 


: 556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


: 556 


Check 


Len 


556 


Check 


Len 


: 556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


: 556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len. 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len 


556 


Check 


Len 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len : 


556 


Check 


Len: 


556 


Check 


Len : 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len : 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 


Len: 


556 


Check 




142 





2442 


Weight 


: 1 


.00 


8612 


Weight 


: 1 


.00 


8315 


Weight 


: 1 


.00 


2915 


Weight 


1 


.00 


9112 


Weight 


: 1 


.00 


8732 


Weight 


: 1 


.00 


8696 


Weight 


: 1 


.00 


6290 


Weight 


: 1 


.00 


164 


Weight : 


1. 


00 


8482 


Weight 


: 1 


.00 


977 


Weight: 


1. 


00 


8752 


Weight 


1 


,00 


9655 


Weight 


: 1 


.00 


3777 


weight 


: 1 


.00 


732 


Weight: 


1. 


00 


8506 


Weight 


1 


.00 


5257 


Weight 


1 


.00 


5301 


Weight 


1 


.00 


1610 


Weight 


: 1 


.00 


4188 


Weight 


: 1 


.00 


8242 


Weight 


: 1 


.00 


2601 


Weight 


1 


.00 


8389 


Weight 


: 1 


. 00 


9166 


Weight 


1 


.00 


3865 


Weight 


1 


.00 


9464 


Weight 


1 


.00 


6999 


Weight 


: 1 


.00 


141 


Weight : 


1. 


00 


7578 


Weight 


1 


.00 


8023 


Weight 


1 


.00 


2675 


Weight 


1 


. 00 


8961 


Weight 


1 


. 00 


7372 


Weight 


1 


.00 


7117 


Weight 


1 


.00 


8767 


Weight 


1 


.00 


7091 


Weight 


1 


.00 


5049 


Weight 


1 


.00 


975 


Weight : 


1. 


00 


688 


Weight : 


1. 


00 


8809 


Weight 


1 


.00 


9306 


Weight 
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00BW0762_1 MGARASIUIG 
0 OBWO 7 6 8_2 MGARAS VLRG 
0 OBWO 8 74_2 MGARAS ILRG 
00BW14 71_2 MGARASILRG 
00BW1616_2 MGARASILRG 



.EKLDKWBKI RLRPGGRKHY 
.EKLDKWEKI RLRPGGKKHY 
.GKLDTWEKI RLRPGGKKQY 
.GKLDTWEKI RLRPGGKKHY 
.GKLDEWBKX RLRPGGKKHY 



50 

MIKHIVWASR ELERFALNPG 
MLKHLVWASR • ELERFALNPG 
MIKHLVWASR ELERFALNPG 
MLKHLVWASR ELERFALNPG 
MMKHLVWASR ELERFALNPG 
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00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795__6 
00BW1811_3 
00BW1859_5 
00BW1880__2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2087_2 
00BW2127_2 
00BW2128_3 
00BW2276_7 
0OBW3819_3 
00BW3842_8 
00BW"3 871_3 
00BW3a76_9 
00BW3886_8 
00BW389i_6 
00BW3970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
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MGARASILRG 
MGARASILRG 
MGARASILRR 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MG/U^ASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASVLKG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASVLSG 
MGARASILSG 
MGARASVLSG 
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XGARASVLSG 
MGARASVLSG 
- . .RASVLSG 
. . . RASVLSG 
MGARASVLSG 
. . .RASVLSG 
. . .RASKLSG 
MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
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RLRPGGKKHY 

RLRPGGKKRY 
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RLRPGGKKQY 
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RLRPGGKKHY 

RLRPGGKKQY 

KLRPGGKKHY 

RLRPGGKKPY 

RLRPGGKKHY 

RLRPGGKKKY 

RLRPGGRKHY 

KLRPGGRKTY 

WLRPGGKNHY 

RLRPGGKKHY 

RLRPGGKKKY 

RLRPGGKKKY 

RLRPGGKKKY 
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RLRPXGKKKY 

RLRPGGKKKY 
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RLRPGGKKQY 

RLRPGGKKKY 
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RLKHLVWASR 



BLERFAIiNPG 

ELERFALNPG 

ELERFALNSG 

ELERFALNPG 

ELERFALNPG 

ELERFALNPG 

ELERFALNPG 

ELERFALNPG 

ELERFALNPD 
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ELENFALNPG 
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ELERFALNPG 

ELERFALNPG 

ELERFALNPG 

ELERFALNPG 
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ELERFALNSG 

ELERFALNPS 

ELERFALNPS 
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ELEKFALNPG 
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ELENFALNPA 

ELERFALNPG 
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ELERYALNPG 

ELEKFALNPG 

ELDRFALNSG 

ELGRFALNPG 
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ELERFALNPG 

ELERFALNPS 
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ELERFALNPG 

ELERFALNPS 

ELERFALNPA 

ELERFALNPG 

ELEKFSINPS 

ELEKFSINPG 

ELERFAINPG 
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AC_IN2130 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACX3_BE_VI1 
AD_SE_SE69 
AD_SE_SB71 
ADHK_NO__97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
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B_DE_HAN_U 
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B_GA_OYI 
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B_GB_MANC_ 

B_KRWK_AF 
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B_TW__TWCYS 

B_US_BC_LO 

B_US_DH123 

B_US_JRCSF 

B_US_MNCG_ 

B_US_P896_ 

B_US_RF_M1 

B_US_SP2_K 

B_US_WEAU1 

B_US_WR27_ 

B_US_YU2_M 

BF1_BR_93B 

C_BR_92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BW1 
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C_ET__ETH22 

C_IN_93IN1 
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C_IN_93IN9 
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MGARASILRG 
MGARASILRG 
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MGARASILSG 
MGARASVLTG 
MGARASVLSG 
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MGARASILSG 
MGARASVLSG 
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MGARASILSG 
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MGARASVLSG 
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MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
MG7VRASVLSG 
MGARASVLSG 
MGARASILSG 
MGARASVLSG 
MGARASILSA 
MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
MGARASMLSG 
MGARASVLSA 
MGARASVISG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASISRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASILRG 
MGARASVLSG 
MGARASILSG 
MGARASVLSG 
MSARASVLSG 
MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
MGARASVLSG 
MGARASILSG 
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. GELDKWEKI 
. GELDKWEKI 
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. GKLDRWEKI 
. GELDQWEKI 
. GELDKWEKI 
. GELDKWERV 
. GKLDKWEKI 
. GKLDSWEKI 
. GELDRWEKI 
. GELDRWENI 
. GELDRWEKI 
. GKLDKWEKI 
. GELDKWEKI 
. GELDRWEKI 
. GELDKWEKI 
. GELDKWEKI 
- GELDKWEKI 
.GKLDAWERI 
. GKLDAWEKI 
. GKLDTWEKI 
. EKLDTWEKI 
. EKLDTWEKI 
. EKLDAWEKI 
. GKLDKWERI 
. EKLDKWEKI 
. EKLDKWERI 
. GKLDKWEKI 
. GKLDKWEKI 
. GKLDAWEKI 
.GKLDAWEKI 
. GKLDAWEKI 
. EKLNAWEKI 
. .KLDALEKI 
. GKLDAWEKI 
. GKLDAWEKI 
. GKLDAWEKI 
. GKLDAWEKI 
. GKLDSWEKI 
. GKLDSWEKI 
. GQLDTWEKI 



RLRPGGKKHY MIKHLVWASR ELERFALNPG 
KLKPGGKKTY MMKHLVWASR ELERFALNPD 
RLRPGGKKKY RMKHLVWASR ELDRFALNPS 
RLRPGGKKKY RLKHLVWASR ELDRFALNPS 
RLRPAGKKKY RMKLLVWASR ELERFAINPG 
QLRPGGKKRY RLKHIVWASR ELERFALNPG 
RLRPGGRKKY KLKHIVWASR ELERFALNPS 
RLRPGGKKQY RLKHLVWASR ELDRFALNPS 
RLRPGGKKKY RLKHLVWASR ELERFALNPG 
RLRPGGKKKY RMKHLVWASR ELERFAINPG 
RLRPGGKKKY RMKHLVWASR ELERFALNPD 
RLRPGGKKKY QIKHIVWASR ELERFALNPG 
RLRPGGKKQY KLKHIVWASR ELERFALNPG 
RLRPGGKKQY RMKHLVWASR ELERFALNPG 
RLRPGGKKTY KLKHIVWASR ELERFAVNPG 
RLRPGGKKKY RLKHLVWASR ELERFAVNPG 
RLRPGGKKKY RLKHIVWASR ELERFAVNPG 
RLRPGGKKKY QLKHIVWASR ELERFAVNPG 
RLRPGGKKKY KLKHIVWASR ELERFAVNPG 
RLRPGGKKKY QLKHIVWASR ELERFAINPG 
RLRPGGKKKY KLKHIVWASR ELERFAVNPG 
RLRPGGKKKY RLKHWWASR ELERFAVNPG 
RLRPGGKKKY KLKHIVWASR ELERFTVNLG 
RLRPGGKKKY RLKHLVWASR ELERFAVNPG 
RLRPGGKKRY KLKHIVWASR ELERFAVNPG 
RLRPGGKKKY RLKHLVWASR ELERFAVNPG 
RLRPGGKKKY KtKHLVWASR ELERFAVNPG 
RLRPGGKKKY KLKHIVWASR ELERFAVNPG 
RLRPGGBCKKY RLKHIVWASR ELERFAVNPG 
RLRPGGKKKY KLKHWWASR ELERFAVNPG 
RLRPGGKKKY KLKHIVWASR ELERFAVNPS 
RLRPRGKKRY KLKHIVWASR ELERFAVNPS 
RLRPGGKKKY KLKHIVWASR ELERFAVNPG 
RLRPGGNKKY KLKHIVWASR ELERFAVNPG 
RLRPGGKKKY RLKHLVWASR ELERFAVNPG 
RLRPGGKKQY RLKHIVWASR ELERFAVDPG 
RLRPGGKKKY RLKHIVWASR ELERFAVNPG 
KLKPGGKKHY MMKHLVWASR ELERFALDPG 
RLRPGGKKQY RIKHLVWASR ELERFALNPG 
RLRPGGKKRY MIKHLVWASR ELERFALNPG 
RLRPGGKKRY MMKHLVWASR ELENFALNPA 
RSRPGGKKCY MLKHIVWASR ELERFALNPG 
KLRPGGKKHY MLKHLVWANR ELERFALNPD 
RLRPGGKKHY MLKHLVWASR ELERFALNPG 
RLRPGGKKHY MLKHLVWASR ELDRFALNPG 
RLRPGGKKHY MLKHLVWASR ELDRFALNPG 
RLRPGGKKHY MLKHLVWASR ELERFALNPG 
RLRPGGKKRY MLKHLVWASR ELDRFAVNPG 
RLRPGGKKKY RMKHLVWASR ELERFALNPG 
RLRPGGKKQY RMKHLVWASR ELERFALNPG 
RLRPGGKKKY RLKHLVWASR ELERFALNPG 
RLRPGGRKKY RLKHLVWASR ELERFALNPG 
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AQGQMVHQPI SPRTLNAWVK VIEEKGFSPE VIPMFSALSE GATPQDLNMM 
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AQGQMTHQPM SPRTLNAWVK VIEEKAFSPE VIPMFTALSE GATPQDLNMM 
AQGQMTHQPM SPRTLNAWVK VIEEKAFSPE VIPMFTALSE GATPQDLNMM 
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A^QMVHQAM SPRTLNAWVK VIEEKAFSPE VIPMFSALSE GATPQDLNMM 
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LQGQMVHQAL SPRTLNAWVK VIEEKAFSPE VIPMFTALSE GATPQDLNTM 
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LQGQMVHQAI SPRTLNAWVK VIEEKAFSPE VIPMFSALSE GATPQDLNTM 
LQGQMVHQAI SPRTLNAWVK VIEEKAFSPE VIPMFSALSE GATPQDLNTM 
LQGQMVHHPL SPRTLNAWVK VIEEKAFNPE VIPMFSALSE GATPQDLNTM 
LQGQMVHQSL SPRTLNAWVK VIEEKAFSPE VIPMFSALSE GATPTDLNTM 
LQGQMVHQSL SPRTLNAWVK VIEEKAFSPE VIPMFSALSE GATPQDLNTM 
LQGQMVHQAI SPRTLNAWVK VIEEKAFSPE VIPMFSALSE GATPQDLNTM 
LQGQMVHQPI SPRTLNAWVK VIEEKAFSPE VIPMFSALSE GATPQDLNTM 
LQGQMVHQSL SPRTLNAWVK VIEEKAFSPE VIPMFSALSE GATPQDLNTM 
LQGQMVHQAL SPRTLNAWVK VIEEKAFSPE VIPMFTALSE GATPQDLNTM 
AQGQMVHQAI SPRTLNAWVK WEEKAFSPE VIPMFTALSE GATPQDLNTM 
AQGQMIHQAI SPRTLNAWVK WEEKAFSPE VIPMFSALSB GATPQDLNTM 
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AGTTSTLQEQ lAWMTN.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLAEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTN.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTTTLQEQ INWMTS.NPP IPVGBIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPA IPVGDIYKRW IILGLDKIVR MYSPVSILDI 
AGTTSTLQEQ VAWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSNLQEQ ITWMTS.NPP IPVGEIYKRW IVLGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IDWMTN.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTN.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSNLQEQ INWMTA.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTN.NPP VPVGDIYKRW IVLGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSNLQEQ lAWMTA.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGATSTLQEQ lAWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IGWMTH.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSNLQEQ INWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTN.NPP IPVGDIYKRW ITMGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGSTSTLQEQ lAWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGSTSNLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTR.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ VGWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP IPVGDIYKRW IIMGLNKIVR MYSPVSILDI 
AGTNSTLQEQ lAWMTN.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IQWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ VTWMTS.NPP VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ INWMTG.NPP IPVGDIYKRW IIMGLNKIVR MYSPVSILDI 
AGTTSTLQEQ ITWMTN.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ lAWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGATSNLQEQ IGWMTS.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IGWMTS.DPP IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
AGTTSTLQEQ IGWMTS.NPP VPVGEIYKRW IILGLNKIVR MYSPVSILDI 



AGTTSTLQEQ IGXMTS.NPP 
AGTTSTPQEQ IGWMTG.NPP 


IPXGDIYKRX 
IPVGDIYKRW 


IILGLNKIVR 
IILGLNKIVR 


MYSPVSILDI 
MYSPVSILDI 
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A_SE_SE753 
A_SE_SE853 
A_SE_SE889 
A_SE_UGSEa 
A_UG_92UG0 
A~UG_U455_ 
AC_IN_2130 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_N0_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_232 
AJ_BW_BW21 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR__WK_AP 
B_NL_3202A 
• B_TW_TWCYS 
B_US_BC_LO 
B_US_DH123 
B_US_JRCSF 
B_US_MNCG__ 
B_US_P896_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_^BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRP01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRP01_AB_T 
CRF01_AB_T 
CRPOl AE T 



AGTTSTPQEQ IGWMTG.NPP IPVGDIYKRW IIU3LNKIVR MYSPVSILDI 



AGTTSTLQEQ 
AGTTSTPQEQ 
AGTTSTVQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 



lAWMTS.NPP VPVGDIYKRW 
lAWMTG.NPP IPVGDIYKRW 
IGWMTG.NPP IPVGblYRRW 
lAWMTG.NPP VPVGEIYKRW 
lAWMTN.NPP IPVGEIYKRW 



IILGLNKIVR 
MILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 



MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 



lAWMTS.NPP IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
^r^^o^i'^^S IGWMTS.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILD^ 
AGTTSTLQEQ IGWMTS.NPP IPVGEIYKRW IILGLNKIVR MYSPVSILdJ 



AGTTSTLQEQ 
AGTTSTLQEQ 
AGSTSTLQEQ 
AGTTSTLQEQ 
AGTTSTTQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ. 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGXTSTLXXX 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSNLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSSLQEQ 
AGTTSSLQBQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
XGTTSNLQEQ 
AGTTSTLHBQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 



IGWMTS . NPP 
IGWMTS.NPP 
VGWMTS . NPP 
ITWMTS.NPP 
IGWMTG.NPP 
IRWMTS.NPP 
IGWMTS.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN . NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTH.NPP 
IGWMTN . NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
lAWMTN.NPP 
IGWMTH.XPP 
IGWMTN.NPP 
IQWMTS . NPP 
ITWMTN.NPP 
lAWMTS.NPP 
lAWMTS.NPP 
INWMTS.NPP 
lAWMTS . NPP 
lAWMTG.NPP 
lAWMTG . NPP 
lAWMTG.NPP 
lAWMTG.NPP 
lAWMTS.NPP 
lAWMTN.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IGWMTN.NPP 
IGWMTN.NPP 
IGWMTN.NPP 



IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPTCILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPASILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPSSILDI 
IPVGEIYKRW IIMGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
IPVGEIYKRW IILGLNKIVR MYSPSSILDI 
IPVGEIYKRW IILGLNKIVR MYSPSSILDI 
IPVGEIYKRW IILGLNKIVR MYSPISILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPVSILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
IPVGEIYKRW IILGLNKIVR MYSPTSILDI 
VPVGEIYKRW IILGLNKIVR MYSPTSILGI 
VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
VPVGEIYKRW IILGLNKIVR MYSPVSILDT 
VPVGDIYKRW IILGLNKIVR MYSPVSILDI 
IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
IPVGEIYKKW IILGLNKIVR MYSPVSILDI 
VPVGEIYKRW IILGLNKIVR MYSPVSILDI 
IPVGDIYKRW IILGLNKIVR MYRPVSILDI 
IPVGDIYKRW IILGLNKIVR MYSPVSILDI 
IPVGDIYKRW IILGLNKIVR MYQPVSILDI 



159 



CRF01_AE_T 

CRF01_AE_T 

CRF01^AE_T 

CRF02_AG_F 

CRF02_AG__F 

CRF02_AG_G 

CRF02_AG_N 

CRF02_AG__S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04_cpx_ 

CRF05_DF_B 

CRF05_DF_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll^cpx_ 

D_CD_84ZR0 

D_CD_ELI_K 

D_CD_WDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1_BR_93BR 

F1_FI_FIN9 

F1_FR_MP41 

P2_CM_MP25 

F2KU_BE_VI 

G_BE_DRCBL 

G_NG__92NG0 

G_SE_SE616 

H_BE__VT991. 

H_BE_VI997 

H_CF_90CF0 

a_SE2sE702 

J_SE_SE788 

K_CD_EQTB1 

K_CM_MP535 

N_CM__YBF3 0 

O_CM_ANT70 

0_CM_MVP51 

0_SN_99SE_ 

0_SN_99SE_ 

U CD 83C 



OOBW0762_1 
O0BW0768_2 
O0BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 

00BW17B33 
00BW1795 6 



AGTTTTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTPQEQ 
AGTTSTLQEQ 
AGTTSNLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGSSSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLLEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTGNLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSNLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGATSNLQEQ 
AGATSTLQEQ 
AGTTSTLQEQ 
AGTTSSLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSNLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLQEQ 
AGTTSTLAEQ 
AGTTSTQQEQ 
AGTTSTQQEQ 
AGTTSTQQEQ 
AGTTSTQQEQ 
AGTTSTLQEQ 

301 

KQGPKEPFRD 

RQGPKEPFRD'- 

KQGPKEPFRD 

KQGPKEPFRD 

KQGPKEPFRD 

KQGPKEPFRD 

RQGPKEPFRD 

KQGPKEPFRD 

KQGPKEPFRD 

KQGPKEPFRD 



IGWMTN.NPP 
IGWMTN.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
lAWMTG.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
IGWMTS.NPP 
VGWMTS . NPP 
lAWMTN.NPP 
ITWMTN.NPP 
IGWMTS.NPP 
IGWMTG.NPP 
IGWMTS . NPP 
IRWMTS . NPP 
IGWMTG.NPP 
IGWMTG.NPP 
IGWMTS.NPP 
lAWMTS . NPP 
lAWMTS . NPP 
IGWMTS.NPP 
IQWMTG.NPP 
IQWMTG.NPP 
IQWMTS . NPP 
IQWMTS.NPP 
lAWMTS.NPP 
lAWMTS . NPP 
IRWMTS. NPP 
IRWMTS. NPP 
ITWMTG. NPP 
VAWMTG - NPP 
lAWMTG.NPS 
lAWMTG.NPA 
IGWMTG . NPP 
IGWMTG.NPP 
ITWMTS.NPP 
I AWMTS . NPP 
VAWMTA.NPP 
IHWTTRPNQP 
IIWTTRGANS 
VHWITRPNQP 
VHWITRPNQP 
IGWMTS.NPP 



IPVGSIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
VPVGEIYKRW 
IPVGEIYKRW 
IPVGDIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
VPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGDIYRRW 
IPVGEIYRRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
VPVGDIYKRW 
VPVGEMYKRW 
VPVGDIYKRW 
VPVGDIYKRW 
VPVGEIYKRW 
VPVGEIYKRW 
VPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGDIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
IPVGEIYKRW 
VPVGEIYKRW 
VPVGDIYRRW 
IPVGDIYRKW 
IPVGDIYRKW 
IPVGDIYRKW 
IPVGDIYRKW 
IPVGDIYKRW 



IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IVLGLNKIVR 
IVLGLNKIVR 
IVLGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IIVGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
TTLGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IILGLNKIVR 
IVLGLNRIVR 
IVLGLNKMVK 
IVLGLNKMVK 
IVLGLNKWK 
IVLGLNKWK 
IILGLNKIVR 



YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKTLR 
YVDRFFKVLR 
YVDRFFKTLR 
YVDRFFKTLR 



AEQATQEVKN 
AEQATQDVKN 
AEQATQEVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQDVKN 
AEQATQEVKN 
AEQATQDVKN 
AEQSTQEVKN 
AEQSTQEVKN 



WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLVQN 
WMTDTLLIQN 
WMTDTLLVQN 
WMTDTLLIQN 
WMTDTLLVQN 



MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVGILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
TYSPISILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVGILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVGILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILEI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 
MYSPVSILDI 

350 

ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
/U^PDCKAILR 
ANPDCKTILK 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILK 
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00BW1811_3 KQGPKEPFRD YVDRFFKTLR AEQATQDVra WMTETLLVQN ANPDCKTILR 

00BW1859_5 ROGPKBPPRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

00BW1880_2 KQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTDTLLVQN ANPDCKTILR 

00BW1921_1 KQGPKEPFRD YVDRFFKTLR AEQSSQEVKN WMTDTLLVQN ANPDCKTILR 

OOBW2036_1 RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

00BW2063_6 KQGPKEPFRD YVDRFFKTLR AEQSTQEVKN WVTDTLLVQN ANPDCKTILR 

00BW2087_2 KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILK 

'00BW2127_2 KQGPKEPFRD YVDRIFKTLR AEQATQDVKN WMTETLLVQN ANPDCKTILR 

0OBW212 8_3 RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTKTLLVQN ANPDCKTILR 

00BW2 2 76_7 KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

00BW3 819_3 RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

00BW3B42_8 RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTETLLVQN ANPDCKTILR 

00BW3871_3 KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTGTLLVQN ANPDCKTILR 

0OBW3 876_9 KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILK 

0OBW3886_8 KQGPKEPFRD YVDRFFRTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

00BW3 891^6 KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

00BW3 970_2 RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

00BW5 031^1 KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN GNPDCKNILR 

96BW01B21 KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

96BW0407 KQGPKEPFRD YVDRFFKTLR AEQSTQEVKN WMTDTLLVQN ANPDCKTILR 

96BW0502 RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTETLLVQN ANPDCKTILR 

96BW06_J4 KQGPKESFRD YVDRFFKTLR AEQCTQDVKN WMTDTLLVQN ANPDCKTILR 

96BW11_06 KQGPKESFRD YVDRFFKTLR AEQSSQEVKN WMTDTLLVQN ANPDCRTILK 

96BW1210 KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

96BW15B03 RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKPILR 

96BW16_26 RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

96BW17A09 KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

96BWM01_5 KQGPKEPFRD YVDRFFKTLR AEQSSQEVKN WMTDTLLVQN ANPDCKTILR 

96BWM03_2 KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

98BWMC12_2 KQGPKEPFRD YVDRFFKTLR AEQATQEVKG WMTDTLLIQN ANPDCKTILR 

98BWMC13_4 KQGPKESFRD YVDRFFKTLR AEQATREVKN WMTDTLLVQN ANPDCKTILR 

98BWMC14_a KQGPKEPFRD YVDRFPKCLR AEQATQEVKD WMTETLLVQN ANPDCKTILR 

98BWM014_1 RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

98BWM018_d KQGPKEPFRD YVDRFFKTLR AEQSTQEVKN WMTDTLLVQN ANPDCKTILR 

98BWM036__a RQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTDTLLVQN ANPDCKTILR 

98BWM037_d RQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTDTLLVQN ANPDCKTILR 

99BW3932_1 RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTETLLVQN ANPDCKTILR 

99BW4642_4 RQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTDTLLVQN ANPDCKTILR 

99BW4745_8 KQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMADTLLVQN ANPDCKTILR 

99BW4754_7 KQGPKEPFRD YVDRFFKTLR AEQSTQDVKN WMTDTLLVQN ANPDCKTILR 

99BWMC16_8 KQGPKEPFRD YVDRFFKTLR AEQASQDVKN WMTDTLLVQN ANPDCKTILR 

.A2_^CD_,97CD KQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTDTLLVQN ANPDCKSILR 

A2_CY_94CY RQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTDTLLVQN ANPDCRSILR 

A2D 97KR RQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTETLLVQN ANPDCKSILR 

A2G_CD_97C 

A_BY_97BL0 RQGPKEPFRD YVDRPFKTLX AEQATQDVKN WMTETLLVQN ANPDCKTILR 

A_KE_Q23_A KQGPKEPFRD YVDRFFKTFR AEQATQDVKN WMTDTLLVQN ANPDCKAILR 

A_SE_SE659 

A_SE_SE725 , . ] . [ 

A__SE_SE753 KQGPKEPFRD YVDRFFKTLR AEQASQDVKN WMTETLLIQN ANPDCKSILR 

A_SE_SE853 

A_sE_sE889 * //. /. 

A_SE_UGSE8 KQGPKEPFRD YVDRFPKALR AEQATQEVKG WMTDTLLVQN ANPDCKSILR 

A_UG_92UG0 KQGPKEPFRD YVDRFFKTLR AEQATQEVKG WMTETLLIQN ANPDCKSILR 

A_UG_U455_ RQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTETLLVQN ANPDCKSILR 

AC_IN_2130 KQGPKEPFRD YVDRFFKTLR AEQATQDVKN WMTDTLLVQN ANPDCKTILR 

AC_RW_92RW KQGPKEPFRD YVDRFFKTLR AEQASQDVKN WMTDTLLVQN ANPDCKTILR 

AC_SE_SE94 

ACD_SE_SE8 RQGPKEPFRD YVDRFFKTLR AEQATQEVKN WMTETLLVQN ANPDCKTILK 

ACG_BB_VI1 RQGPKEPFRD YVDRPPKTLR AEQATQDVKN WMTDTLLVQN ANPDCRTILR 
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AEQTSQDVKN 

AEQATQDVKN 
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AEQSSQEVKN 
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WMTDTLLVQN 
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ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILR 
ANPDCKTILK 
ANPDCRTILK 
ANPDCKTILK 
ANPDCKTILK 
ANPDCKTILK 
ANPDCKTILK 
ANPDCKTILK 
ANPDCKTILK 
ANPDCKTILK 
ANPDCKTILK 
ANPDCKTILK 
ANPDCKTILK 
ANPDCKTILK 
ANPDCKTILK 
SNPDCKTILK 
ANPDCKTILK 
ANPDCKTILK 
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YVDRFFKTLR 
YVDRFFKTLR 
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00BW3842_8 ALGPGASLEE MMTACQGVGG PGHKARVIAE AMSQANS . . . . TNIMMOH 

00BW3871_3 ALGPGATLEE MMTACQGVGG PGHKARVIAE AMSQANN". . . /. isNIMMOK 

00BW3876_9 ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQAGS .. . . VNILMOR 

00BW38a6_8 ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQANN. . INVMMOR 

00BW3891_6 ALGPGATLEE MMTACQGVGG PSHKARVLAE AMSQTN. ... SNIMMON 

00BW397O_2 AIGPGASLEE MMTACQGVGG PSHKARVLAE AMSQTH ' SNIMMOR 

00BW5031_1 ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQAHN. . . . ' INIMMOR 

96BW01B21 ALGPGASIEE MMTACQGVGG PSHKARVLAE AMSQANS MNIMMQR 

96BW0407 ALGPGASLEE MMTACQGVGG PSHKARVLGE AMSQA.N TNVMMOK 

96BW0502 ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQANS... VNIMMOK 

96BW06_J4 ALGPGATLEE MMTACQGVGG PSHKARVLAE AMSQANS . TSILMOR 

96BW11_06 TLGPGASLEE MMTACQGVGG PSHKARILAB AMSQANN. . . PNIMMOK 

96BW1210 ALGPGASLEE MMTACQGVGG PSHKARVLAE AMSHAGN AGIMMOR 

96BW15B03 ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQATS . . ANILMOR 

96BW16_26 ASGPGASLEE MMTACQGVGG PGHKARVLAE AMSQANN. . TNIMIOR 

96BW17A09 ALGPGATLEE MMTACQCVCG PSHKARVLAE AMSHANN .. . * TSIMMOK 

96BWM01_5 ALGPGASLEE MMTACQGVGG PSHKARVLAE AMSQANN. .. . IQVMMOK 

96BWM03_2 ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQAN. . . TNIMMOR 

98BWMC12_2. ALGPGATLEE MMTACQGVGG PSHKARVLAE AMSHTN. S IMMOR 

98BWMC13_4 ALGPGASLEE MMTACQGVGG PGHKARVLAE AMSQANN. . ! '." INIMMOK 

98BWMC14_a SLGTGATLEE MMTACQGVGG PSHKARVLAE AMSQAN TSIMMOR 

98BWM014_1 ALGPGATLEE MMTACQGVGG PSHKARVLAE AMSQANS. TNILIOR 

98BVIM018_d ALGPGASLEE MMTACQGVGG PSHKARVLAE AMSQAGN. . " ANIMMOR 

98BWM036_a ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQANN ANIMMOR 

98BWM037_d ALGPGASLEE MMTACQGVGG PGHKARVLAE AMSQAN. . . SNIMMOR 

99BW3932_1 ALGPGATLEE MMTACQGVGG PSHKARVLAE AMSQANN .. . . ASVMMOR 

99BW4642_4 ALGPGATLEE MMTACQGVGG PGHKARVLAE AMGQVNS .. . TNIMMOR 

99BW4745_8 GLGPGATLEE MMTACQGVGG PSHKARVLAE AMSQTN. . '. . SNIMMQR 

99BW4754_7 ALGPGASLEE MMTACQGVGG PSHKARVLAE AMSQANN. . . PNIMMOK 

99BMMC16_8 ALGPGASIEE MMTACQGVGG PSHKARVSAE AMSQANQ. ANIMMOK 

A2_CD_97CD ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQVQNT NIMIQR 

A2_CY_94CY ALGPGASLEE MMTACQGVGG PSHKARVLAE AMSHVQSTN . . .T NIMMQR 

A2D 97 KR ALGPGASLEE MMTACQGVGG PSHKARVLAE AMSQVQNTN. . .SNIMMMQK 

A2G_CD_97C 

A_BY_97BL0 ALGSEATLEE MMTACQGVGG PGHKAXVXAE AMSQVQN ! ANIMMOK 

A_KE_Q23_A ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQVQH TNIMMOR 

A_SE_SE659 

A_sE_sE72s 

A_SE_SE753 ALGAGATLEE MMTACQGVGG PGHKARVLAE AMSQVQH.' '.'.'.[ .' PNIMMQR 

A SE SE853 

ASE_SE889 

A__SE_UGSE8 GLGAGATLEE MMTACQGVGG PSHKARVLAE AMSQAQQ ! ! ! TNIMMOR 

A_UG_92UG0 ALGAGATLEE MMTACQGVGG PGHKARVLAE AMSQVQH TNIMMOR 

A_UG_U455_ ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQVQQT. SIMMQR 

AC_1N_213 0 ALGPGASLEE MMTACQGVGG PSHKARVLAE AMSQTN. NSILMQR 

AC_RW__92RW ALGPGASLEE MMTACQGVGG PGHKARVLAE AMSQVQQ PNIMMQR 

AC_SE SE94 .......... 

ACD_SE_SE8 ALGPGATLEE MMTACQGVGG PGHKARVLAE AMSQAN ! '. '. ' ANTAIMMQR 

ACG_BE_VI1 ALGPGASLEE MMTACQGVGG PSHKARVLAE AMSQANN TVMMQR 

AD_SE_SE69 ALGPAATLEE MMTACQGVGG PGHKARVLAE AMSQATNN. INAAIMMOR 

AD_SE_SE71 

ADHK_NO_97 ALGPGATLEE MMTACQGVGG PGHKAR:aAE AMSQVQn! ! ! ! ! ivSVMMQR 

ADK_CD_MAL ALGPGATLEE MMTACQGVGG PSHKARVLAE AMSQATN. . . .STAAIMMQR 

AG_BE_VI11 ALGTGATLEE MVTACQGVqG PGHKARVLAE AMSQVH QTNIMMQR 

AG_NG_92NG ALGAGATLEE MLTACQGVGQ PSHKARVLAE AMSRAT.G. . .TSAAIMMQK 

AQHU^GA_VI GLGAGATLEE MMTACQGVGG PGHKARVLAE AMSQVHN TSIMMQR 

AGU_CD_Z32 ALGPGATLB? MMTACQGVGG PSHKARVLAE AMSQAS.S. . .TAAAIMMQK 

AJ_BW_BW21 ALGAGATLEE MMTACQGVG. PGHKAKILAE AMSQVQN TNIMMQR 

B_AU_VH_AF ALGPAATLEE MMTACQGVGG PGHKARVLAE AMSQVT NSATIMMQR 

B_CN_RL42_ ALGPAATLEE MMTACQGVGG PSHKARILAB AMSQVTNSAI TNSATIMMQR 
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96BW11_06 NNFKGPRRIV KCFNCGKEGH lARNCKAPRK KGCWKCGKEG HQMKDCT. E 

96BW1210 GNFKGPRKIP KCFNCGKEGH lARNCRAPRK KGCWKCGKEG HQMKDCS B 

96BW15B03 SNFKGPKRII KCFNCGKEGH lARNCRAPRK KGCWKCGKEG HQMKDCt! !e 

96BW16_26 SNFKGPRRSV KCFNCGKEGH lARNCRAPRK KGCWKCGQEG HQMKDCT E 

96BW17A09 GNFKGPRRTI KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKBCT E 

96BWM01_5 NNFKGPRRTI KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCT E 

96BWM03_2 GNFKGPKRII KCFNCGKEGH lAKNCRAPRK KGCWKCGKEG HQMKDCNN E 

98BWMC12_2 SNFKGPKRIV KCFNCGKEGH lAKNCRAPRK KGCWKCGKEG HQMKDCN E 

98BWMC13_4 SNFKGPKRII KCFNCGKEGH lARNCRAPRK KGCWKCGKEG HQMKDCT B 

98BWMC14_a GNFKGPRRII KCFNCGKEGH lAKNCRAPRK KGCWKCGKEG HQMKDCT - B 

98BWM014_1 SHFKGSKRTV KCFNCGKEGH lARNCRAPRK KGCWKCGKEG HQMKDCT B 

98BWM018_d GNFKGPRRII KCSNCGKEQH lAKNCRAPRK KGCWKCGKEG HQMKDCT E 

98BWM036__a SNFKGPKRTV KCFNCGKEGH VARNCRAPRK KGCWKCGREG HQMKDCT E 

98BWM037_d GNFKGSKRIV KCFNCGKEGH lARNCRAPRK KGCWKCGKEG HQMKDCT E 

99BW3932_1 SNFKGPKRII KCFNCGKEGH lAKNCRAPRK KGCWKCGKEG HQMKDCT E 

99BW4642_4 SNFKGPKRII KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCT E 

99BW474 5_8 SNFKGPRRTV KCFNCGKEGH lAKNCRAPRK KGCWKCGKEG HQMKDCT E 

99BW4 754_7 XNFKGPRRIV KCFNCGKEGH lARNCRAPRK KGCWKCGKEG HQMKDCT E 

99BWMC16_8 SNFKGPKRIV KCFNCGKEGH lARNCRAPRK KGCWKCGREG HQMKDCT E 

A2_CD_97CD GNFKGQKR.I KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCT E 

A2_CY_94CY GNFRGQKR.I KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCT E 

A2D 97KR GNFRGQK..I KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCT E 

A2G_CD_97C 

A_BY_97BL0 SNFRGPKR.I KCXNCGKEGH LARNCRAPRK XGCWKCGKEG HQMKDCTE 

A__KE_Q23_A GNFKGQKRlI KCFNCGKEGH LARNCRALRK KGCWKCGKEG HQMKDCTE 

A_SE_SE659 

ASESE725 //./..[./, 

A_SE_SE75 3 GNFRGQKR.I KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMICDCTE * 

A_SE_SE853 

A_SE_SE8B9 , /.//..,.,[ ,[] 

A_SE_UGSE8 GNFRGQKK.I KCFNCGKEGil LARNCRAPRK KGCWKCGKEG HQMKDCTE ' 

A_UG_92UG0 GNFKGQKR.I KCFNCGKEGH LAKNCRAPRK KGCWKCGREG HQMKDCTE 

A_UG_U455_ GNFRGPRR.I KCFNCGKEGH LAKNCRAPRK KGCWKCGKEG HQMKDCT E 

AC_IN_2130 SNFKGFKRTV KCFNCGKEGH lARNCRAPRK KGCWKCGKEG HQMKDCT E 

AC_RW_92RW GNFRGQRRII KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCT E 

AC_SE_SE94 _ 

ACD_SE_SE8 GNFKGPKKII KCFNCGKEGH lAKNCRAPRK KGCWKCGREG HQMKDCTE ' 

ACG_BE_VI1 GNFKGPKRII KCFNCGKEGH VARNCRAPRK KGCWKCGKEG HQMKDCTT E 

AD_SE_SB69 GNFKGQRKII KCFNCGKLGH lARNCKAPRK KGCWKCGKEG HQMKDCTE 

AD_SE_SB71 

ADHK_N0_^97 GNFKGQKR.I KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCTE " 

ADK_CD_MAL GNFKGQKR.I KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCTE 

AG^BE^VIll GNFRGQKT.I KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCTE 

AG_NG_92NG NNFKGPRRGI KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCTE 

AGHU_GA_VI GNFKGQKR.I KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCTE 

AGU_CD_Z32 SNFKGPRKTI KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDC E 

AJ_BW_BW21 SNPKGQKR.I KCFNCGKEGH LARNCRAPRK KGCWKCGKEG HQMKDCTE 

B_AU_VH_AF GNFRNQRKTV KCFNCGKEGH lARNCRAPRK RGCWKCGKEG HQMKDCTE 

B_CN_RL42__ GNFRNQRKIV KCFNCGKEGH lAKNCRAPRK KGCWKCGKEG HLMKDCTE 

B_DE_D31__U GNFRNQRKTV KCFNCGKEGH lAKNCRAPRR KGCWKCGKEG HQMKDCTE 

B_DE_HAN_U GNFRNQRKTV KCFNCGKEGH lARNCRAPRK KGCWKCGKEG HQMKDCTE 

B_FR_HXB2_ GNFRNQRKIV KCFNCGKEGH TARNCRAPRK KGCWKCGKEG HQMKDCTE 

B_GA_OYI_ GNFKNQRKTV KCFNCGKEGH lAKNCRAPRK KGCWKCGREG HQMKDCTE. 

B_GB_CAM1_ GNFRNQRKTV KCFNCGKVGH lAKNCRAPRK KGCWKCGKEG HQMKDCNE 

B_GB_GB8_A GNFRSQRKTV KCFNCGKEGH lARNCRAPRK KGCWKCGKEG HQMKECTE 

B_GB_MANC_ GNFRNQRKTV KCFNCGKEGH lAKNCRAPRR KGCWKCGKEG HQMKDCTE.. 

B_KR_WK_AF GNFRNQRRTV KCFNCGKEGH lAKNCRAPRK KGCWKCGKEG HQMKDCTE.. 

B_NL_3202A GNFRNQRKIV KCFNCGKEGH lARNCRAPRK KGCWKCGKEG HQMKDCTE 

B_TW_^TWCYS GNYRNQRKTV KCFNCGKEGH lARNCRAPRK KGCWKCGKEG HQMKDCTE 

B_US_BC_LO GNFRNQRKTV KCFNCGKEGH lARNCKAPRK RGCWKCGKEG HQMKDCTE 
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B_US_DH123 

B_US_JRCSF 

B_US_MNCG_ 

B_US_P896_ 

B_US_RF_M1 

B_US_SF2_K 

B_US_WEAU1 

B_US_WR27_ 

B_US_YU2_M 

BF1_BR_93B 

C_BR_92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BWX 

C_BW_96BW1 

C_ET_ETH22 

C_IN_93IN1 

C_IN_93IN9 

C_IN_93IN9 

C_IN_94IN1 

C_IN_95IN2 

CRF01_AE_C 

CRP01_AE_C 

CRF01_AE_C 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

GRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02_AG_G 

CRF02_AG_N 

CRFp2_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRP04_cpx_ 

CRF05_DF_B 

CRF05DF_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D CD_84ZR0 

D_CD_ELI_K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1_BR_93BR 

F1_FI_FIN9 

F1_FR_MP41 

F2_CM_MP25 

F2KU_BE_VI 

G BE DRCBL 



GNFRNQRK.I 

GNFRNQRKNV 

GNFRNQRKXI 

GNFRNQRKTV 

GNFRDQRKIV 

GNFRNQRKTV 

GNFRSPRKTI 

GNFRNQRKTV 

GNFRNQRKTV 

GNFRNQRKTI 

SNCKGPKRTI 

SNFKGPRRIV 

NNFKGPTRIV 

6NFKGPRKIP 

SNFKGPKRII 

SNFKGPKRAI 

SNFKGSKRIV 

SNFKGSKRII 

SNFKGSKRTV 

SNFKGSKRII 

SNFKGSKRIV 

GNFKGQKR.I 

GNFKGQRK.I 

GNFKGQKR.I 

GNFKGQKR . I 

GNFKGPRR . I 

GNFKGQTR . I 

GNFKGQKR.I 

GNFKGQKR.I 

GNFKGQKR.I 

GNFRGQRT.I 

GNFRGQRT.I 

GNFKGQK.RI 

GNFRGQRT.I 

GNFRGQRP . I 

GNFRGQRT. I 

SNFRGPKR . I 

SNFRGPKR . I 

SKFKGQRRTI 

SNFRGQKRII 

SNFKGPRRSI 

GNFKGPRKII 

GNFKGPRKSI 

SNFKGPKRSI 

SNYKGPKRSI 

SNFKGP . RKX 

SNFKGQRKNI 

SNFKGQKR.I 

GNFKGQKR.I 

SNFKGTRKIV 

GNFKGPRKII 

GNFKGPRKSI 

GNFKGPKKII 

SNFKGQRRW 

SNFKGQRRIV 

SNFRGQRRIV 

SNYKGPRRFI 

SNFKGQRRIV 

GNFKGPRRDV 

SNFKGPRRTI 



KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKVGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCXXCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGREGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKDGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGREGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 

KCFNCGKEGH 



ISKNCRAPRK 

lARNCRAPRK 

lAKNCRAPRK 

lAKNCRAPRK 

lAKNCRAPRK 

lAKNCRAPRK 

lARNCRAPRK 

XARXCKAPRK 

lAKNCRAPRK 

lAKNCRAPRK 

LARNCRAPRK 

lARNCRAPRK 

lARNCKAPRK 

lARNCRAPRK 

lARNCRAPRK 

LARNCRAPRK 

lAKNCRAPRK 

LARNCRAPRK 

lARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCRALRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCKAPRK 

LARNCKAPRK 

LARNCRAPRK 

LARNCKAPRK 

LARNCKAPRK 

LARNCKAPRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

lAKNCRAPGK 

TAKNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

TARNCRAPRK 

LARNCRAPRK 

LARNCRAPRK 

lARNCRAPRK 

lAKNCRAPRK 

TAKNCRAPRK 

TAKNCRAPRK 

lARNCRAPRK 

lAKNCRAPRK 

lARNCRAPRK 

lAKNCRAPRK 

lARNCRAPRK 

lAKNCRAPRK 

LARNCRAPRK 



KGCWKCGKEG 

KGCWKCGKEG 

RGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWRCGREG 

KGCWKCGQEG 

RGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

RGCWKCGQEG 

KGCWKCGREG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

QGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

RGCWKCGKEG 

KGCWKCGKEG 

RGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

RGRWKCGKEG 

KGCWKCGKEG 

KGCWKCGREG 

RGCWKCGREG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGKEG 

KGCWKCGREG 

K.GCKCGKEG 

KGCWKCGKEG 

KGCWRCGKEG 

KGCWKCGREG 

KGCWKCGREG 

KGCWKCGREG 

KGCWKCGREG 

KGCWKCGQEG 

KGCWKCGKEG 

RGCWKCGQEG 

KGCWKCGKEG 

KGCWKCGKEG 



HQMKDCTE. . 
HQMKECTB. . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTNEG 
HQMKDCTE . . 
HQMKDCTE. . 
HQMXDXXE. . 
HQMKDCTE. . 
HQMKDCTE. . 
HQVKDCT. 
HQMKDCT . 
HQMKDCT. 
HQMKDCS . 
HQMKDCT . 
HQMKDCT. 
HQMKDCT . 
HQMKDCT. 
HQMKDCT. 
HQMKDCT . 
HQMKDCT . . E 
HQMKDCTE . . 
HQMKDCTE. . 
HQMKDCTE. . 
HQMKDCTE . . 
HQMKDCTE. . 
HQMKDCTE . . 
HQMKDCTE. . 
HQMKDCTE . . 
HQMKDCTE. . 
HQMKDCTE . . 
HQMKDCTE . , 
HQMKDCT. .E 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCTE. . 
HQMKDCTE. . 
HQMKDCNE . . 
HQMKDCTE . . 
HQMKDCTE . . 
HQMKDCPE . . 
HQMKDCTE. . 
HQMKDCIE. . 
HQMKDCTE. . 
HQMKDCTE . . 
HQMKDCTE. . 
HQMKDCTE . . 
HQMKDCTE . , 
HQMKDCTE . . 
HQMKDCTE . . 
HQLKDCTE . . 
HQMKDCTE. . 
HQMKDCTE . . 
HQMKDCT . 
HQMKDCT . 
HQMKDCT. 
HQMKDCT . 
HQMKDCT. 
HQMKDCT. 
HQMKECTB 



-E 
.E 
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,E 
.E 
.E 
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G_ 


^NG 


_92NG0 


SNFKGPRRII 


KCFNCGKEGH 


LARNCRAPRK 


g" 


'se' 


_SE616 


SNFKGPRRTI 


KCFNCGKEGH 


LARNCRAPRK 




be' 


V X y y X 


GNFKGPRRTV 


KCSNCGKEGH 


lARNCRAPRK 






Vl997 


SNFKGPRKIV 


KCFNCGKEGH 


lARNCRAPRK 


H_CF_ 


^90CF0 


GNFKGQRKPV. 


KCFNCGKEGH 


lARNCRAPRK 






'SE702 


GNFRDHKRIV 


KCFNCGKQGH 


lAKNCRAPRK 






]SE788 


GNFRDHKRIV 


KCFNCGKQGH 


lAKNCRAPRK 






^EOTBl 


GNFKGQRRII 


KCFNCGKEGH 


LARNCRAPRK 


k" 


[cm' 


"mP535 


GNFKGHRKIV 


KCFNCGKEGH 


lARNCRAPRK 


if 




\bF3 0 


GNFKGIRKPI 


KCFNCGKEGH 


IiARNCKAPRR 


o" 


]cm" 


'aNT70 


GQNPIRKGTI 


KCFNCGKEGH 


lARNCRAPRK 






[mVP51 


GQNPNRKGPI 


KCFNCGKEGH 


lAKNCRAPRK 






[99SE_ 


GQNPSRKGPI 


KCFNCGKEGH 


LARNCRAPRK 


0_SN_ 


^99SE 


GQNPGRKGPX 


KCFNCGKEGH 


LARNCRAPRK 


U_ 


CD_ 


[ 83C 


GNFKGPRRIV 


KCFNCGKEGH 


lAKNCRAPRK 



KGCWKCGKEQ 
KGCWKCGKEG 
KGCWKCGQEG 
KGCWKCGREG 
KGCWKCGREG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
KGCWKCGKEG 
GGCWKCGQEG 
KGCWKCGQEG 
RGCWKCGQEG 
KGCWKCGQEG 
KGCWKCGQEG 
KGCWKCGREG 



HQMKECTE. . 
HQMKDCTE . . 
HQMKDCT. .G 
HQMKDCT . . E 
HQMKDCT . . E 
HQMKDCT . . B 
HQMKDCT . . E 
HQMKDCS . . E 
HQMKDCT . . E 
HQMKDCKNEG 
HQMKDCRN.G 
HQMKDCKN. 
HQMKDCKN. 
HQMKDCRN . 
HQMKDCT. 
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00BW0762_1 RQANFLGKIW PSHKG.RPGN FLQSR PEP TAPPAESFK^ 

00BW0768__2 RQANFLGKIW PSHKG.RPGN FLQNRPEP. TAPPAESFK* 

00BW0874__2 RQANFLGKIW PSHKG.RPGN FLQNRPEPSA PPAESLRPEP SAPPAESLR* 

0 0BW14 7 1_2 RQANFLGKIW PSQKG . RPGN FLQNRPEP .... SAPPAESFR " 

00BW1616_2 RQANFLGKIW PSHKG.RPGN FLQSRPEPTA PP APVP TAPPAESFR 

00BW1686_8 RQANFLGKIW PSHKG.RPGN FLQNRPEP. . .. SAPPAESPK* 

00BW1759_3 RQANFLGKIW PSHKG.RPGN FLQ SRPEP TAPPLESFk" 

00BW1773_2 RQANFLGKIW PSHKG.RPGN FLQSRPE p TAPPAESFR* 

00BW1783_5 RQANFLGKIW PSQKGGRPGN FLQNRPA ESRLEP TAPPAESFR* 

00BW1795_6 RQANFLGKIW PSHKG.RPGN FLQNRPE p TAPPAESFR* 

00BW1811_3 RQANFLGRIW PSHKG.RPGN FLQNRPEPTA P.. LEP TAPPAESFR* 

00BW1859_^5 RQANFLGKIW PSHKG.RPGN FLQNRPEP. . . TAPPAESFR* 

00BW1880_2 RQANFLGKIW PSHKG.RPGN FLQSR . . ' " pBP TAPPAESFK* 

00BW1921_1 RQANFLGKIW PSHKG.RPGN FLQSRPEP. . TAPPAESFR* 

00BW2036_1 RQANFLGKIW PSNKG.RPGN FLQNRTAPPV .. EP TAPPAESFR* 

00BW2063_6 RQANFLGKIW PSHKG.RPGN FLQSRLE . . . p TAPPAESF * 

00BW2087_2 RQANFLGKIW PSHKGGRPGN FLQSRPEPTA P.. PAEP TAPPAESFR* 

00BW2127_2 RQANFLGKIW PSHKG.RPGN FLQNRPEPTA P RPEP SAPPAESFR* 

00BW2128_3 RQANFLGRIW PSNKG.RPGN FLQNRPEPTA PPAE.NRPEP TAPPAESFR* 

00BW2276_7 RQANFLGKLW PSNKG.RPGN FLQNRTEPTA P. LEP TAPPADSFK* 

00BW3819^3 RQANFLGKIW PSHKG.RPGN FLQNRPE... P TAP TAPPAESFR* 

00BW3842_8 RQANFLGKIW PSRGG.RPGN FLQNRTEPTA P PEP TAPPAESFR* 

00BW3871_3 RQANFLGKIW PSHKG.RPGN FLQNRPEP. . TAPPAESFR* 

00BW3876_9 RQANFLGKIW PSHKG.RPGN FLQNRPE... . 'p TAPPAESFR* 

00BW3886_8 RQANFLGKIW PSHKG.RPGN FLQNRPEPTA P. . . PAEP TAPPAESFR* 

00BW3891_6 RQANFLGRIW PSHKG.RPGN FLQSRPE... p TAPPAESFR* 

O0BW3970_2 RQANFLGRFW PSQKG. RPGN FLQ \ ! SRSBP TAPPAESFR* 

00BW5031_1 RQANFLGKIW PSNKG.RPGN FLQSRPEPTA P PMP TAPPAESFR* 

96BW01B21 RQANFLGKIW PSHKG.RPGN FLQNR LEP SAPPAESFR* 

96BW0407 RQANFLGKIW PSHKG.RPGN FLQ SRPEP TAPPAESFR* 

96BW0502 RQANFLGKIW PSHKG.RPGN FLQNRSEPA APTVP TAPPAESFR* 

96BW06_J4 RQANFLGKIW PSHKGGRPGN FLQSRPEP.. .. TAPPAESFR* 

96BW11_06 RQANFLGKIW PSHKG.RPGN FLQSRPE... *'p TAPPAESL 

96BW1210 GQANFLGKIW PSHKG.RPGN FLQSR PEP SAPPAESFR ' 

96BW15B03 RQANFLGKIW PSHKG.RPGN FLQNRTEP TAPPAESFK 

96BW16_26 RQADFLGKIW PSHKG.RPGN FLQSRPE. . . * [ " *p TAPPAESFR 

96BWI7A09 RQANFLGKIW PSHKGGRPGN FLQNRPEP TAPPAESFR 

96BWM01_5 RQANFLGKIW PSHKG.RPGN FLQSRPE... p TAPPAEIL 

96BWMQ3_2 RQANFLGKIW PSHKG.RPGN FLQSRPEP TAPPAERFR* 

98BWMCX2_2 RQANFLGRLW PSHKG.RPGN FPQNR VEP TAPPAESLR * 

98BWMC13_4 KQANFLGKIW PSHKG.RPGN FLQSRPE p TAPPAESL 

98BWMC14_a RQANE^LGKIW PSHKG.RPGN FLQSRPEP.. . SAPPAESFR 

98BWM014_1 RQANFLGKIW PSHKGGRPGN FLQRRPBP. . . TAPPAESFR* 
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98BWM018_d 
98BWM03 6_a 
98BWM03 7_d 
99BW3932_1 
99BW4642_4 
99BW4745"b 
99BW4754_7 
99BWMC16_8 
A2__CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 

A_BY_97BL0 

A_KB_Q23_A 

A_SB_SE659 

A_SE_SE725' 

A_SB_SE75 3 

A_SE_SE853 

A_SE_SE889 

A_SE_UGSE8 

A_UG_92UG0 

A_UG_U4 55_ 

AC_IN_2130 

AC_RW_92RW 

AC_SB_SE94 

ACD_SE_SE8 

ACG_BE_VI1 

AD_SE_SE69 

AD_SE_SE71 

ADHK_NO_97 

ADK_CD_MAL 

AG_BE__VI11 

AG_NG_92NG 

AGHU_GA_VI 

AGU_CD_Z3 2 

AJ_BW_BW21 

B_AU__VH_AF 

B__CN_RL4 2__ 

B_DE_D31_U 

B_DE_HAN_U 

B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL__3202A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH123 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P896_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US2WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C BR 92BR0 



RQANFLGKIW PSHKG.RPGN FIQNRPAPT APPVEP 

RQANFLGRIW PSHKG.RPGN FLQSRPEPTA P PAEP 

RQANFLGKIW PSHKG.RPGN FLQ KRPEP 

RQVNFLGKIW PSNKG.RPGN FLQNRTVPTA PPAESFRIEP 

RQANFLGKIW PSHKG.RPGN FFQNRTEP. . 

RQANFLGKIW PSNKG.RPGN FLQNRPEPTA P... ' LEP 

RQANFLGKIW PSNKG.RPGN FLQSR ' pEP 

RQANFLGKIW PSNKG.RPGN FLQNRPEPTI . . ! !aPLEP 

RQANFLGKIW PSNKG.RPGN FPQSRTE ' p 

RQANFLGKIW PSNKG.RPGN FPQSRTE. ! ! . [ p 

RQANFLGKIW PSHSG.RPGN FPQSRTE. i . [ \ . [ p 



TAPPAESFR. 
TAPPAESFR. 
TAPPAESFR . 
TAPPAESFR. 
TAPPAESFR, 
TAPPAESFR. 
TAPPAESFK. 
TAPPAESFR . 

TAPPME 

TAPPAENLR. 
TAPPAEDFG . 



RQANFLGRIW 
RQANFLGKIW 


PSSKG . 
PSRKG. 


RPGN 
RPGN 


FPQSRPE 

FPQNRLE 




APP 
APP 


.AENFR. 
.AETCG. 




RQANFLGRIW 


PSSKG. 


RPGN 


FPQSRLE 




APP, 


.AEIFG. 





RQANFLGKIW PSSKG. RPGN FPQSRPE. 
RQANFLGKIW PSNKG.RPGN FPQSRPE. 

RQANFLGKIW PSHKG.RPGN FLQ 

RQANFLGKIW PSNKG.RPGN FPQSRL. . 



. ... PS APP . . . AEM , 
. . . .PT APPAAEIFG. 

P TAPPAEIFG. 

.NRPEP TAPPAESFR. 
. . . .EP TAPPA 



RQANFLGKIW PSHKG.RPGN FLQSRPE 

RQANFLGKIW PSNKG.RPGN FPQSRPEPTA PP ! 
RQANFLGKIW PSSKG. RPGN FLQSRP 



. .PT APPA.ESFG, 
.AEP TAPPAESFG. 
. .EP TAPPAESFG. 



RQANFLGKIW PSSKG. RPGN FPQSRPE 

RQANFLGKIW PSHKG.RPGN FLQSRPE. . . [ . 
RQANFLGKIW PSSKG. RPGN FPQSRLE. . . . 
RQANFLGKIW PSNKG . RPGN PLQNRPE ... / 
RQANFLGKIW PSNKG.RPGN PLQNRPE. . ] [[[ 
RQANFLGKIW PSNKG . RPGN FLQNRPE . .'. [ 
RQANFLGKIW PSNKG.RPGN FLQSRPE..! 
RQANFLGKIW PSHKG.RPGN FLQSRPE. .! ! . ] 

RQANFLGKIW PSHKG.RPGN FLQSRPE 

RQANFLGKIW PSYKG.RPGN FLQRRPE. . . [ .] 
RQANFLGKIW PSHKG.RPGN FLQSRPE. . . .[[ 
RQANFLGKIW PSYKG.RPGN FLQSRPE... 
RQANFLGKIW PSHKG.RPGN FLQNRPE... 
RQANFLGKIW PSHKG.RPGN FLQSRPE. . . .][ 
RQANFLGKIW PSHKG.RPGN FLQSRPEPIA PP ! 

RQANFLGKIW PSHKG.RPGN FLQSRPE 

RQANFLGKIW PSHKG.RPGN FLQSRPE. . . . . ! 

RQANFLGKIW PSHKG.RPGN FLQSRPE. . . 

RQANFLGKIW PSHKE.RPGN FLQSRPE. . . [,[ 

RQANFLGKIW PSHKG.RPGN FPQSRLE 

RQANFLGKIW PSHKE.RPGN FLQSRPE 

RQANFLGKIW PSYKG.RPGN FLQSRPE. . ! . [ . 

RQANFLGKIW PSCKG.R.RN FPQSRTE. . . .[[ 

RQANFLGKIW PSHKG.RPGN FLQSRPE.!! !!! 

RQANFLGKIW PSHKG.RPGN FLQSRPE. . ! ! ! ! 

RQANFLGKIW PSYKG.RPGN FLQSRPE. 

RQANFLGKIW SSQKG.RPGN FPQSRLE. . . ! ! ! 

RQAXFLGXIR PSHXG.RPGX FLQNRPE. ... 

RQANFLGKIW PSHKG.RPGN FLQSRPE 

RQANFLGKIW PSHKG.RPGN FLQSRPE. ! ! ! ! 

RQANFLGKIW PSHRG.RPGN LLQNRT. . ! ! ! ! ! 



.PS APPA.ESFG. 
.PT APPA.ESFG. 
•PT APPA.ESLG. 
. .P TAPPAESFG. 
.PT APPA.ESFG. 
. , P TAPPAESPE . 
.PT APPA.ESFG. 
. . P TAPPEESFR . 
. .P TAPPEESFR. 
. . P TAPPEESFR. 
. .P TAPPEESFR. 
. .P TAPPEESFR. 
: .P TAPPAESFG. 
. .P TAPPEESFR. 
.EP TAPPEESFR, 
. .P TAPPEESFR. 
. .P SAPPEESFR. 
. .P TAPPEESFR. 
. . P TAPPEESFR. 
. .P TAPPEESFR. 
. .P SAPPEESFR. 
. -P TAPPEESFR. 
. .P TAPPEESFR. 
. .P TAPPEESFR. 
. .P TAPPEESFR. 
. .P TAPPEESFR. 
. .P TAPPEESFR. 
. .P SAPPAESFR. 
. .P TAPSEESVR. 
. .P TAPPAESFR. 
.EP TAPPE 
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C_BW_96BW0 RQANFLGKIW PSHKG.RPGN FLQ SRPEP TAPPAESPR 

C_BW__96BW1 RRANFLGKIW PSHKG . RPGN FLQSRPB p TAPPAESF " 

C_BW_96BW1 GQANFLGKIW PSHKG. RPGN FLQSR PEP SAPPAESFr' 

C_BW_96BW1 RQANFLGKIW PSHKG. RPGN FLQNRTEP. . TAPPAESFk' 

C_ET_ETH22 RQANFLGRLW PSNKG.RPGN FLQSRP ! ^EP TAPPESLRPE 

C_IN_93IN1 RQANFLGKIW PSHKG. RPGN FLQ .SRPEP TAPPAESFR 

C_IN_93IN9 RQANFLGKIW PSHKG. RPGN FLQ SRPEP TAPPAESFR* 

C_IN_93IN9 RQANFLGKIW PSHKG. RPGN FLQNRPEPTA PP. . .ARPEP TAPPAESFR 

C_IN_94IN1 RQANFLGKIW PSHKG. RPGN FLQ SRPEP TAPPAESFR* 

C_IN_95IN2 RQANFLGKIW PSHKG. RPGN FLQ SRPEP TAPPAESFR 

CRF01_AE_C RQANFLGKIW PLNKG.RPGN FPQSRLE. . . . PT APPA ESLg' 

CRFOl^AE^C RQANFLGKIW PSSKC.RPGN FPQSRPE PT APPm'eSLg' 

CRF01_AE_C RQANFLGRIW PSSKG.RPGN FPQSRPE PT APPA ESLG * 

CRF01_AE_T RQANFLGKPW PSNKG.RPGN FPQSRPE... . PT APPA ENWG 

CRF01_AE_T RQANFLGKIW PSNKG.RPGN FPQSRPE PT APP *ABWg' 

CRF01_AE_T RQANFLGKIW PSNKG.RPGN FPQSKPE PT APPA* ENWG ' 

CRF01_AE_T RQANFLGKIW PSNKG.RPGN FPQSRPE PT APPA ENWG 

CRF01_AE_T RQANFLGKIW. PSNKG.RPGN FPQSRPE PT APPA ENWG 

CRF01_AE_T RQANFLGKIW PSNKG.RPGN FPQSRPE PT APPA ENWG* 

CRF02_AG_F GQANFLGKIW PSSKG.RPGN FPQSRPE PT APPA BSLG 

CRF02_AG_F RQANFLGKIW PSSKG.RPGN FPQSRPE PT APPA BSFG 

CRF02__AG_G RQANFLGKIW jPSNKG. RPGN FPQSRPE. P. . ' SAPPAESFG 

CRF02_AG_N RQANFLGKIW PSSKG.RPGN FPQSRPE PT APPA ESFG* 

CRF02_AG_S RQANFLGKIW PSSKG.RPGN FPQSRPE... PT APPA ESLG 

CRF02_AG_S RQANFLGKIW PSSKG.RPGN FPQSRPE PT APPA* ESFG ' 

CRF03_AB_R RQANFLGRIW PSSKG.RPGN FPQSRPE PS APP AENFg' 

CRF03_AB_R RQANFLGKIW PSSKG.RPGN FPQSRPE ..PS APP AENFG ' 

CRF04_cpx_ RQANFLGRMW PSSKG.RPGN FLQNRPE ! . . PT APPA BCLE 

CRF04_cpx_ RQANFLGRMW PSSKG.RPGN FLQSRPE PT APPA ESLE 

CRF04_cpx_ RQANSLGRMW PSSKG.RPGN FLQSRTE PT APPA ESPE 

CRF05_DF_B RQANFLGKVW PSHKG. RPGN FLQSRP EP SAPPAESFR 

CRF05_DF_B GQANFLGRVW LSHKG.RPGN FLQSRP EP SAPPAESFG 

CRF06_cpx_ RQANFLGKIW PSNKG.RPGN FLQNRPE p TAPPIESFG 

CRF06_cpx_ RQANFLGKIW PSNKG.RPGN FLQNRPE p TAPPAESFG 

CRF06_cpx_ RQANFLGRIW PSSKG.RPGN FLQNRPE... . p TAPPAESFG 

CRF06_cpx_ RQANFLGKIW PSHKG. RPGN FLQNRPEQNR P.: EP SAPPAESFG* 

CRFll_cpx_ RQANFLGKIW PSSKG.RPGN FLQSRPE PT APPA ESFG 

CRFll_cpx_ RQANFLGKIW PSSKG.RPGN FLQSRPE " PT APPA ESFG 

D_CD_84ZR0 RQANFLGKIW PSHKG. RPGN FLQSRPE... p TAPPAE FG 

D_CD__EH_K RQANFLGRIW PSHKG. RPGN FLQSRP EP TAPPAESFG 

D_CD_NDK_M RQANFLGKIW PSHKG. RPGN FLQSRP EP TAPPAESFG* 

D_UG_94UG1 RQANFLGKIW PSHNG-RPGN FLQSRPPA EP TAPPAETFG 

P1_BE_VI85 RQANFLGKIW PSNKG.RPGN FLQSRPE p TAPPAESFG* 

F1_BR_93BR RQANFLGKIW PSNKG.RPGN FIQNRPE p SAPPAESFR 

F1_FI_FIN9 RQANFLGKIW PSNKG.RPGN FLQSRPE p TAPPAESLG* 

F1-.P'R_MP41 RQANFLGKIW PSNKG.RPGN FLQNRPE P TAPPAESFG 

F2_CM_MP25 RQANFLGKMW PSNKG.RPGN FLQNRPE p TAPPAESFG 

P2KU_BE_VI RQANFLGKIW PSNKG.RPGN FLQSRPE p TAPPAESFG* 

G__BE_DRCBL RQANFLGKIW PSNKG.RPGN FLQNRPE p TAPPAENFG 

G_NG_92NG0 RQANFLGKIW PSNKG.RPGN FLQNRTE p TAPPAESFG* 

G_SE_SE616 RQANFLGKIW PSNKG.RPGN FLQNRTE P TAPPAESLG 

H_BE_VI991 RQANFLGKIW PSSKG.RPGN FPQKRLE P TAPPAESFG 

H_BB_VI997 RQANFLGKIW PSSKG.RPGN FLQSRPE P TAPPAESFG* 

H_CF_90CF0 RQANFLGKIW PSSKG.RPGN FLQSRPE P TAPPAESFG* 

J_SE_SE702 RQANFLGKIW PSSKG.RPGN FLQSRPE P TAPPAESLG* 

J_SE_SE788 RQANFLGKIW PSSKG.RPGN FLQSRPE p TAPPAESLG. 

K_CD_EQTB1 RQANFLGKFW PLNKE.RPGN FLQNRPE p TAPPAESFG 

K__CM__MP535 RQANFLGKIW PSHKG. RPGN FLQSRPE P TAPPAESFG 

N_CM_YBF30 RQANFLGKSW SPFKG.RPGN FPQTTTRK EP TAPPLESYG 

O_CM_,ANT70 KQANFLGKYW PP.GGTRPGN YVQRPAH P SAPPMEEEVK 
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0_CM_MVP51 RQANFLGKYW PP.GGTRPGN YVQKQVS P SAPPMEEAVK 

0_SN_99SE_ RQANFLGKYW PP.GGTRPGN YAQRQVS P SAPPMTEEMK 

0_SN_99SE_ KQANFLGKYW PP.GGTRPGN YAQRQVS P SAPPMTEEMK 

U_CD_83C RQANPLGKIW PSNKG.RPGN FLQNRPE p TAPPAESFG. 

550 

00BW0762_1 FE ETNPTP KQE.l.. PKDRE PLTSLKSLFG 

00BW0768_2 FE . . . . ETTTPAP KQB . . . . LKDR E PLTALKSLFG 

00BW0874_2 FE ETTPAL KRE . . . . LKER E PLISLKSLFG 

00BW1471_2 FB ETTPAP KQE PKDR E PLTSLKSLFG 

00BW1616_2 F GETTPSP RQB AKDRE PLISLKSLFG 

00BW1686_e FE ETTPAP KQE ... . PKDR E PLTSLKSLFG 

0OBW17S9_3 FE ETTPAP KQE.... PKDRE TLTSLRSLFG 

00BW1773_2 FE ETTPAP KQE PKDRE PLTSLKSLFG 

00BW1783_5 FE ETTPVQ KQE TKDRE PLTSLKSLFG 

00BW1795_6 P EETTPSP KQE.... LKDKE PLTSLKSLFG 

00BW1811_3 FE ETTPAS KQB KKDRE TLTSLRSLFG 

00BW1859_5 FE ETTPAP KQE QKDR E PLTSLKSLFG 

00BW18aO_2 FB ETTPAP KQE.... PKDRE PLTSLKSLFG 

00BW1921_1 FE ETTPAP KQE PKDR E PLTSLKSLFG 

00BW2036_1 PE ETTPAP KQE LKDR E PLISLKSLFG 

00BW2063_6 EETTPAP KQE MKDKE PLISLKSLLG 

00BW2087_2 , FE ETTPAS KQD. . . . LKDRE PLTSLKSLFG 

00BW2127_2 PE BTTHAP KQB LKDRE AITSLKSLFG 

00BW2128_3 PE ETTPAP KQE PKNRE PLTSLKSLFG 

O0BW2276_7 FE ETTPEL KQG PKDR E PLTSLKSLFG 

O0BW3819._3 FE EITPAP KQE TKDRE PLTSLKSLFG 

00BW3842_8 FE ETTPAP KQE PKDRGPY.RE PLISLKSLFG 

00BW3871_3 .... ..FE.., . .ETTPVP KQB. . . . PTDR E PLTSLKSLFG 

00BW3876_9 PE ETTPTL KQB.... LKDRE PLTSLKSLFG 

00BW3886_8 FE ETTPVP KQE.... QKDRE ALTSLKSLFG 

00BW3891_6 FE EITPVP KQE PKDR E PLTSLKSLFG 

00BW397O_2 FE ETTPAP KQE.... PKDRE PLISLKSLFG 

00BW5031_1 PG ETTPAP KQE MKERE PLISLKSLFG 

96BW01B21 PE ETTPAP KQE.... PKDRE PLTSLRSLFG 

96BW0407 FE ETTPGQ KQE SKDRE TLTSLKSLPG 

96BW0502 FE ETTPAP KQB PKDREPY.RE PLTALRSLFG 

96BW06_J4 FE ETTPAL KQE PKDK E PLTSLKSPFG 

96BW11_06 EETTPAP.. ...KQE TKDRE PLISLKSLFG 

96BW1210 PE ETTPAQ KQB PKDREP PLASLKSLFG 

96BW15B03 PE ETTPAP KQE.... PKDR E PLISLKSLFG 

96BW16_26 FG ETTPAP KQE PKDRE PLTSLRSLFG 

96BW17A0 9 FE ETTPAP KQE ... . PKDR E PLTSFKSLFG 

96BWM01_S EETTPAP KQE MKDKEPY.KE PLISLRSLPG 

96BWM03_2 PE . . . . PTAPPAE RQB ... . SKDR E PLISLKSLFG 

98BWMC12_2 LE ETTPAS KQE MKDR E PLISLKSLFG 

98BWMCI3_4 EETTPAP KQE PKDKE PLISLKSLFG 

98BWMC14_a PE ETTPAP KQE QKDR E PLTSLKSLFG 

98BWM014_1 PESRP EPTAPPAES. . . FRQE PKDR E PLTALKSLFG 

98BWM018_d FE ETTPAL KQE PKDREA PLTSLKSLFG 

98BWM036_a FE ETNLAP KQE PKDRE PLTSLKSLFG 

98BWM037_d PE ETTPAP.. ...RQB AKDKE PLNSLKSLPG 

99BW393 2_1 FE ETTPAP KQE LKDRE ALTSLKSLFG 

99BW4642_4 FE ETTPAP KQE PKDR E PLTSLKSLFG 

99BW474 5_8 PE GATPTP KQE PRDR E PLTSLKSLFG 

99BW4754_7 PE ETTPTQ KQE SKDRE PLTSLKSLFG 

99BWMC16_8 PE ETNPAP KQE LKNRE TLTSLRSLFG 

A2_CD_97CD EEITSSL ..KQE NREPS TPAISLKSLFG 

A2_CY_94CY , . . . . .MGEEITSSL . .KQEL. . .E TREPY N PAISLKSLPG 

^^'^ MQEETTPLQ . . KQEL . . . K NRBQH TPAISLKSLFG 
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A2G_CD_97C 
A_By_97BL0 
A_KB_Q2 3_A 
* A_SE_SE659 
A_SE_SB725 
A_SE_SE753 
A_SE_SE853 
A_SE_SE889 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U4 55_ 
AC_IN_213 0 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE6 9 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW21 
B_AU__VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_Oyi 

B__GB_CAM1_ 

B_GBj_GB8_A 

B_GB_MANC_ 

B_KR__WK_AF 

B_NL_3202A 

B_TW_TWCYS 

B_US_BC_LO 

B_US_DH123 

B_US_JRCSF 

B^US_MNCG_ 

BJJS_PS9S_ 

B_US_RF Ml 

B_US_SF2_K 

B_US_WEAU1 

B_US_WR27_ 

B_US_YU2_M 

BF1_BR_93B 

CBR92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BW1 

C_BW_96BW1 

C_Et2eTH22 

C_IN_93IN1 

C_IN_93IN9 

C_IN_93IN9 

C_IN_94IN1 

C_IN_95IN2 

CRFOl AE C 





. . PSLK. 


Q. . 


.B 


QKDRE. 


.QYP 


PSISLKSLPG 




. . SPLK. 


Q. . 


.E 


QKDRE. 


.QAQ 


PLVSLKSLFG 






. . SPPK. 


Q. . 


.E 


Q. .KG. 


.QDP 


PLVSLKSLPG 





MGEEIA. . . . SPPK.Q. 

MREEIV. . . . SPPK.Q. 

MGEKMTSPA . . KQKL . 

FE ETTPAL KQB. 

. . ENFG MGEEIASPL . . . K . QE . 



•E Q NNP PSVSLKSLFG 

. E QNDRD . . QBTP PSVSLKSLFG 

.K DREQ T PLVSLKSLFG 

. . QKDRE PLTSLKSLFG 

. . QKDRE PLISLKSLFG 



FGEEITP . . . 
KEDAIDSS . . 
FGEEIAP . . . 



S.QK.Q. . .E QKDKE. 

- . PKQE PRDKG . 

.SQKQE. . .Q KDK. . . 



.LY PLASLKSLFG 
LYP PLTSLKSLFG 
ELY PLASLKSLFG 





IGEEIT. . . . 




FGEEIK 




MEEEIT 




FGEEIAP. . . 




FGEEIA 




TKEEITS . . . 




FGEETA. . . . 




FGEETTTP . . 




FGEETTTP . . 




FGEETATP. 




FGEATAP . . . 




SGVETTTP . . 




FGEETTTP. . 




FGEEKTTP. . 




FGGETTTP. , 




FGEETTTP. . 




FGEETTTP. . 




FGEETTTP . . 




FGEQTTTP . . 




FGEETTTP . . 




FGEETATP . . 




FGEETATP. , 




FGEETTTP. . 




FGEETTTP. . 




FGEETTP . . . 




FGEEKTTP . . 




FREETTTP . . 




FGXETTTP. . 




FGEETTTP . . 




FGEEVTTP. . 




FGEETTTPS . 


FE. . . 


. . ETTPVP . . 




. EETTPAP . . 


FE . . . 


. .ETTPAQ. . 


FE . . . 


. . ETTPAP . . 


PTAPPPESFR 


FEEATPSPK. 


FE . . . 


. . ETTPAP . . 


FE . . , 


. . ETPPAP . , 


FE . . . 


- . ETTPAL . . 


FE . . . 


. , ETPPAP . . 


FE. . . 


- . ETTPAP . . 




MGBBIT 
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SYQK.Q. . 
PSQK.Q. . 
PSQK.Q. . 
S.LK.Q. . 
PSPR.P. . 
S.PK.Q. . 
PSPK.Q. . 
. SQKQE .... 

. SQKQE 

. FQKQE 

-SQKQE 

.PQKQE 

. PQKQE 

. SQKQE 

. SQKQE 

.AQKQE. . . . 

.SQKQE 

-SQKQE 

.SQKQE 

-PQKQERE. . 
. SQKQE .... 
. SQKQEQKQE 
.YQKQEKKQE 
. SQKQE .... 
. SQKQE .... 
. SQKQE .... 

.SQKQE 

.SQKQE 

.SQKQE 

. SQKQE 

. . RKQE .... 
. . .KQE. . . . 

. . . KQE 

. . . KQE 

. . - KQE 

. -Q. .E 

. . . KQE 

. . . KQE .... 
. . . KQE .... 

. . . KQE . . . : 

- . .KQE. , . . 
SFPK.Q. . .E 



QKDRE. 
QKDKE. 
PRDTG. 
PREKE. 
PREKE. 
PRDKE. 
GKDKE. 
PIDK. . 
PIDK. . 
PIDK. . 
PIDK. . 
PIDK. . 
PIDK. . 
PIDK. . 
PINK. . 
PIDK. . 
PIDK. . 
PRDK. . 
PIDK. . 
. .DK. . 
. -PK. . 
PIDK. . 
TIDK. . 
PIDK. . 
KIDK. . 
PIDK. . 
PIDK. . 
PIDK. . 
PIDK. . 
PIDK. . 
TIDKEL 
PKDRE . 
TKDRE. 
PKDREP, 
PKDR . . . 
LKDRE . . 
PKDRE . . 
PKDRE . . 
PKDRE . . 
PKERE . . 
PKDRE . . 
QKDKE. . 



.PPP 
.L.Y 
.LYP 
■ SPP 
.R. Y 
.LYP 
.L.Y 
.ELY 
.ELY 
ELY 
.ELY 
.ELY 
GLY 
ELY 
EPY 
ELY 
ELY 
ELY 
DLY 
EMY 
ELY 
ELY 
DLY 
ELY 
ELY 
ELY 
ELY 
ELY 
ELY 
EMY 



HPS 



PLVSLKSLFG 

PLASLKSLFG 

PLTSLKSLFG 

L . TSLKSLFG 

PLTSLKSLFG 

PLASLKSLFG 

PLTSLKSLFG 

PLASLRSLFG 

PLASLKSLFG 

PLASLRSLFG 

PLASLKSLFG 

PLTSLRSLFG 

PLTSLRSLFG 

PLASLRSLFG 

PLASLRSLFG 

PLASLRPLFG 

PLASLRSLFG 

PLASLRSLFG 

PLASLESLFG 

PLASLRSLFG 

PLASLKSLFG 

PLTSLRSLFG 

PLASLKSLFG 

PLASLRSLFG 

PLASLKSLFG 

PLTSLRSLFG 

PLTSLKSLFG 

PLASLRSLFV 

PLASLRSLFG 

PLASLRSLFG 

PLTSLKSLFG 

PLTSLKSLFG 

PLISLKSLFG 

PLASLKSLFG 

PLISLKSLFG 

ALTSLKSLFG 

PLTSLKSLFG 

PLTSLRSLFG 

PLTSLKSLFG 

PLTSLRSLFG 

PLTSLRSLFG 

PLVSLKSLFG 



CRF01_AE_C MGEEIT.... 

CRF01_AE_C MGEEIT 

CRF01_AE_T MGEETT. . ! ! 

CRF01_AE_T MGEEIT 

CRF01_AE_T MGEE 

CRF01_AE_T MGEETT 

CRF01_AE_T . : MGEEITGEEI 

CRF01_AE_T MGEEIT. . . . 

CRF02_AG_F MGEEIT.... 

CRF02_AG_F MGEEIT.... 

CRF02_Ag2g TREEITSS.. 

CRF02_AQ_N MGEEIP 

CRF02_AG_S IGEEIT...! 

CRF02_AG_S MGEEIT 

CRF03_AB_R MGEEIT.... 

CRF03_AB_R MGEEIT 

CRF04_cpx_ RKEETTS . . . 

CRF04_cpx_ MKEETTS . . . 

CRF04_cpx_ MKEETTS... 

CRF05_DF_B FGEEIAS . . . 

CRF05_DF_B FGEEITP. 

CRF06_cpx_ FGEEIAP... 

CRF06_cpx_ FGEETAP. 

CRP06_cpx_ FGEETAP... 

CRF06_cpx_ FGEEIAP... 

CRFll_cpx_ FGEEIAP. . . 

CRFll_cpx_ FGEETTP... 

D_CD_842R0 FGEEITP... 

D_CD_ELI_K FGEEITP.!! 

D_CD_NDK_M FGEEITP. 

D_UG_94UG1 LGEEITp!!! 

P1_BE_VI85 FR . . . . EEITPSP 

F1_BR_93BR FG . . . . EETTPSP 

P1_FI_FIN9 IR . . . . EEVTPSP . . 

F1_FR_MP41 FK. . . .EEITPSP.. 

F2_CM_MP25 FG . . . . EEIAPSP . . 

F2KU_BE_VI FG... .EEINPSP.. 

G_BE_DRCBL FGEEIAP. . . 

G_NG_92NG0 FGEEIAP... 

G_SE_SE616 FGEEIAP. 

H_BE_VI991 FG . . . . EEITPSP ! ! 

H_BE_VI997 FG... .EEMTSSP.. 

H_CF_90CF0 FG . . . . EEMTPSP . . 

J_SE_SE702 FG EEIPSP 

J_SE_SE788 LG EEIPSP. . 

K_CD_EQTB1 FG . . . . EKITPSL . ! 

K_CM_MP53 5 FG . . . . EEITPSP . . 

N_CM_YBF3 0 FQ EEKSTQ . . 

0_CM_ANT7 0 GQENQEQ . . 

0_CM_MVP51 . . , EQENQSQ. . 

0_SN_99SE_ GQENQEQ . . 

0^SN_99SE_ GQENQEQ . . 

U_CD 83C FG . . . . EETTPSP . . 



SFPK.Q. . .E QKDKK. ,QPP PLVSLKSLFG 
SFSR.Q. . .E QKDRE. ,HPP PLVSLKSLFG 
.SLLKQ. . .E QKDKE. .HHP PLVSLKSLFG 
SLPK.Q. . .E QKDKD. . PPP , LVSLKSLFG 

QKDKE.. HPP PSVSLKSLFG 

SSLK.Q...E QKDKE.. PPP PLISLKSLFG 
TSLPKQ. . .E QKDKE. .HPP PLVSLKSLFG 
SFLK.Q...E QKDKE.. HPP PSVSLKSLFG 
SPPK.Q. . .E ARDQG. . LYP PLASLKSLFG 
SPPK.Q...E PRDQG..LYP PLASLKSLFG 

..PQQE PRDKG. .LYP PLTSLKSLFG 

PSPQ.Q. . .E PRDKG. .LYP PLTSLKSLFG 
SSQK.Q,..E PGDKG..LYP PLASLKSLFG 
SSPK.Q. . .E PGDKG. .LYP PLTSLKSLFG 
PSLK.Q. . .E QKDRE. ,QHP PSISLKSLFG 
PSLK.Q...E QKDRG..QHP PSISLKSLFG 
S.LK.Q...E PRDKE..LYP .LTSLKSLFG 
S.PK.Q. , ,E PRDKE. .LYP .LTSLKSLFG 
S.PK.Q...E QRDKE..LYP . ITSLKSLFG 
.SPKQE. . .Q KDBG. . .LYP PLASLKSLFG 
.SPKQE. . .Q KDEG. . .KYP PLASLKSLFG 
S.PK.Q...E SKEKEEKGLY PLASLKSLFG 
S.PE.Q. . .K PKEKE. . .LY PLTSLRSLFG 
S.LK.Q...E PKEKEKE.LY. PLASLKSLFG 
S.PK.Q...E PKEKE... LY PLASLKSLFG 
. SPK . Q , . , E PKEKEK . ELY PLTSLKSLFG 
.SPK.Q. . .E PKEK. . .ELY PITSLKSLFG 
.SQKQEQK. . DKDK. . .ELY PLASLKSLFG 

.SQKQE. . .Q KDK ELY PLTSLKSLFG 

.SQKQE. . .Q KDK ELY PLASLKSLFG 

.PQKQE. . .Q KDK ELY PLTSLKSLFG 

. . .KQE. . . . QKDGEL. .YP PLASLKSLFG 

. . .KQE QKDEGL. .YP PLASLKSLFG 

. . -RQE. . . . QKEEGQ. .YP PLASLKSLFG 
. . . KQE .... QKDEGQGLYP PLASLKSLFG 
. . .KQE. . . . QKDKEQ. .VP PLISLKSLFG 
. . .RQE. . , . TKDKGQ. .EP PLTSLKSLFG 
S.PK.Q. ..E QKEKE..LYP L.SSLKSLFG 
S.PK.Q. ..E PKEKE.. LYP L.TSLKSLFG 
S.PK.Q. . .E MKEKE. .LYP ...SLKSLFG 
. . .RQE. . . . LKEQE. . . .P PLTSLRSLFG 
. . . KQE. . . . LKDKE. . . . P PFASLKSLFG 

. . .KQEQ. . . LKDKE P PLASLRSLFG 

. . . KQE .... PKDKE . . . LY PLTSLRSLFG 

...KQE PKDKE. . .LY PLTSLKSLFG 

. . .RQE. . , . MKDQEQ. .GP PLTSLKSLFG 

...RQE TKDKEQ..SP PLTSLKSLFG 

GKEMQE. . .N QERTENSLYP PLTSLRSLFG 

- • -KGG. . . . PNE LY PFASLKSLFG 

• • KGD. . . . QBE LY PFASLKSLFG 

. . . KED .... QNE LY PPASLRSLFG 

. . .KGD QNE LY PFASLKSLFG 

...KQE PRDKESL.YP PLTSLKSLFG 



00BW0762 
00BW0768^ 
00BWO874] 
00BW1471 
00BW1616' 



551 
_1 SDPLSQ 
J2 SDPLSQ 
2 NDPLSQ 
2 SDPLSQ 
2 SDPLSQ 
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00BW1686_8 SDPIiSQ 

00BW1759_3 SDPLSQ 

0OBW1773_2 SDPLSQ 

00BW1783_5 SDPLSQ 

00BW1795_6 SDPLSQ 

00BW1811_3 SDPLSQ 

00BW1859_5 SDPLSQ 

00BW1880_2 NDPLSQ 

00BW1921_1 SDPLSQ 

00BW2036_1 SDPLSQ 

00BW2063_6 NDPLSQ 

00BW2087_2 SDPLSQ 

00BW2127_2 SDPLSQ 

00BW2128_3 SDPWSQ 

00BW2276_7 SDPLSQ 

00BW3819_3 SDPLSQ 

00BW38428 SDPLSQ 

00BW3871 3 SDPLSQ 

00BW3876_9 SDPLSQ 

00BW3 88 6_8 SDPLSQ 

00BW3891_6 SDPLSQ 

OOBW3970_2 SDPLSQ 

00BW5031_1 SDPLSQ 

96BW01B21 SDPLSQ 

96BW0407 NDPLSQ 

96BW0502 SGPLSQ 

96BW06_J4 SDPLSQ 

96BW11_06 SDPLSQ 

96BW1210 NDPLSQ 

96BW15B03 SDPLSQ 

96BW16_26 NDPLSQ 

96BW17A09 SDPLSQ 

96BWM01_5 SDPLSQ 

96BWM03_2 SDPLSQ 

98BWMC12_2 NDPLSQ 

98BWMC13_4 SDPLSQ 

98BWMC14_a NDPLSQ 

98BWM014_1 SDPLSQ 

98BWM018_d SDPLSQ 

98BWM036_a SDPLSQ 

98BWM037_d SDPLSQ 

99BW3932_T SDPLSQ 

99BW4642_4 SDPLSQ 

99BW4745_8 SDPLSQ 

99BW4754_7 NDPLSQ 

99BWMC16_8 GDPLSQ 

A2_CD_97CD NDLLSQ 

A2_CY_94CY NDPLLQ 

A2D 97KR NDPLLQ 

A2G_CD_97C 

A_BY_97BL0 NDPLSQ 

A_KE_Q23_A NDLLSQ 

A_SE_SE65 9 

A_SE_SE725 

A_SE_SE753 NDLLSQ 

A_SE_SE853 

A_SE_SE889 

A_SE_UGSB8 NDLLSQ 

A__UG_92UG0 NDLLSQ 

A_UG_U455_ NDPLSQ 
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AC_IN_2130 SDPLSQ 

AC_RW_92RW NDPLSQ 

AC_SE_SE94 

ACD_SE_SE8 NDP . . . 

ACG_BE_VI 1 NDP 

AD_SE_SE69 NDP... 

AD_SE_SE71 

ADHK_NO_97 NDPLSQ 

ADK_CD_MAL NDQLSQ 

AG_BE_VI11 NDP... 

AG_NG_92NG NDP... 

AGHU_GA_VI SDP . . . 

AGU_CD_Z32 SDP... 

AJ_BW_BW21 SDP... 

B_AU_VH_AF NDPSSQ 

B__CN_RL42_ NDPSSQ 

B_DE_D31_U NDPSSQ 

B_DE_HAN_a SDPSSQ 

B_FR_HXB2_ NDPSSQ 

B_GA_OYI NDPSSQ 

B_GB_CAM1_ NDPSSQ 

B_GB_GB8_A NDPSSQ 

B_GB_MANC_ NDPSSQ 

B KR_WK_AP NDPSSQ 

B_NL_3202A NDPSSQ 

B_TW_TWCYS NDPSSQ 

B US_BC_LO NDPSSQ 

B_US_PH123 NDP... 

B_US_JRCSF NDPSSQ 

B_US_MNCG_ NDPLSQ 

B_US_P896_ NDPSSQ 

B_US_RF_M1 NDPSSQ 

B_US"SF2_K NDPSSQ 

B_US_WEAU1 NDPSSQ 

B_US_WR27_ NDPSSQ 

B_US_YU2_M SDPSSQ 

BF1_BR_93B NDPSSQ 

C_BR_92BR0 SDPLST 

C_BW_96BW0 SDPLSQ 

C_BW_96BW1 SDPLSQ 

C_BW_96BW1 NDPLSQ 

C_BW_96BW1 SDPLSQ 

C_ET_ETH22 NDHLLQ 

C_IN_93IN1 SDLLSQ 

C_IN_93IN9 SDPLSQ 

C_IN_93IN9 SDPLSQ 

C_IN_94IN1 SDPLSQ 

C_IN_95IN2 SDPLSQ 

CRF01__AE_C NDPLSQ 

CRF01_AE_C NDPLSQ 

CRF01_AE_C NDPLSQ 

CRF01_AE_T NDPSSQ 

CRF01_AE_T NDPLSQ 

CRF01_AE_T NDPLSQ 

CRF01_AE__T NDPLSQ 

CRF01_AE_T NDPLSQ 

CRF01_AE_T NDPLSQ 

CRF02_AG_F NDP . . . 

CRF02_AC_F NDP... 

CRF02_AG_G NDP . . . 



CRF02_AG_N 

CRF02AG_S 

CRF02_AG_S 

CRF03 AB_R 

CRFOa^AB^R 

CRF04_cpx_ 

CRF04_cpx_ 

CRP04_cpx_ 

CRF05_DF_B 

CRF05_DF_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_84ZR0 

D_CD_ELI_K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1_BR_93BR 

F1_FI_FIN9 

F1_FR_MP41 

F2_CM_MP25 

F2iaJ_BE_VI 

G_BE_DRCBL 

G_NG_92NG0 

G_SE_SE616 

H_BE_VI991 

H_BE_VI997 

H_CF_90CF0 

J_SE_SE702 

JJSEJSE7BB 

K_CD_EQTB1 

K_CM_MP535 

N_CM_YBF30 

O_CM_7VNT70 

0_CM_MVP51 

0_SN_99SE_ 

0_SN_99SE_ 

U CD 83C 



NDP. . , 

NDP 

NDPYSQ 
DDPIiSQ 
NDPLSQ 
SDPLSQ 
NHPLSQ 
SDPLSR 
NDPLSQ 
NDPLSQ 
SOP. . . 
NDP. . . 
NDP. . . 
SDP . . . 
SDP. . . 
SDPLSQ 
NDPLSQ 
NDPLSQ 
NDPSSQ 
NDPLSQ 
NDP. , . 
NDP. . . 
NDP. . . 
SDP . . - 
SDQ . . . 
SDPLLQ 
NDQ. . . 
SDP . . . 
SDP . . . 
NDQ. . . 
NDPLSQ 
SDPLLQ 
SDPLSQ 
SDPLSQ 
SDPLSQ 
NDPLSQ 
NDPSSQ 
TDQ. . . 
TDQ. . . 
TDQ. . . 
TDQ, . . 
SDPSLQ 
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Table 12 . HIV Env Seqtuence Alignment 
GCG Multiple Sequence Pile. 
Written by Omiga 1 . 1 



Name : 


00BW0762_1 


Len: 


962 


Check: 


4645 


Weight 


: 1 


.00 


Name : 


OOBW0768_2 


Len: 


962 


Check: 


9565 


Weight 


: 1 


.00 


Name : 


00BW0874_2 


Len : 


962 


Check: 


7745 


Weight 


: 1 


.00 


Name : 


00BW1471_2 


Len : 


962 


Check: 


9593 


Weight 


: 1 


.00 


Name : 


0OBW1616_2 


Len: 


962 


Check: 


792 


Weight : 


1.00 


Name : 


00BW1686 8 


Len : 


962 


Check : 


3744 


Weight 


: 1 


.00 


Name : 


00BW1759 3 


Len: 


962 


Check: 


9808 


Weight 


: 1 


.00 


Name : 


0OBW1773 2 


Len: 


962 


Check: 


3500 


Weight 


: 1 


.00 


Name : 


00BW1783_5 


Len: 


962 


Check: 


9684 


Weight 


: 1 


.00 


Name : 


00BW1795_6 


Len: 


962 


Check : 


8410 


Weight 


: 1 


. 00 


Name : 


00BW1811_3 


Len: 


962 


Check: 


2068 


Weight 


: 1 


.00 


Name : 


0OBW1859_5 


Len : 


962 


Check: 


5692 


Weight 


: 1 


.00 


Name : 


0OBW188O_2 


Len : 


962 


Check: 


1901 


Weight 


: 1 


.00 


Name : 


00BW1921 1 


Len: 


962 


Check: 


5923 


Weight 


: 1 


.00 


Name : 


00BW2036_1 


Len : 


962 


Check: 


7035 


Weight 


: 1 


.00 


Name : 


0OBW2063 6 


Len: 


962 


Check : 


4853 


Weight 


: 1 


.00 


Name : 


00BW2087 2 


Len: 


962 


Check : 


2085 


Weight 


: 1 


.00 


Name : 


00BW2127_2 


Len: 


962 


Check: 


4015 


Weight 


: 1 


.00 


Name : 


00BW2128__3 


Len: 


962 


Check: 


5884 


Weight 


: 1 


.00 


Name: 


00BW2276_7 


Len : 


962 


Check: 


8913 


Weight 


: 1 


.00 


Name : 


0OBW3819_3 


Len: 


962 


Check: 


9390 


Weight 


1 


00 


Name : 


0OBW3842_8 


Len : 


962 


Check: 


8867 


Weight 


: 1 


00 


Name : 


00BW3871 3 


Len : 


962 


Check: 


7069 


Weight 


: 1 


.00 


Name : 


00BW3876 9 


Len: 


962 


Check: 


4761 


Weight 


1 


00 


Name : 


00BW3886_8 


Len: 


962 


Check : 


7681 


Weight 


1 


00 


Name : 


00BW3891_6 


Len: 


962 


Check: 


379 


Weight : 


1.00 


Name : 


00BW3 970_2 


Len: 


962 


Check : 


8001 


Weight 


1 


00 


Name: 


00BW5031_1 


Len: 


962 


Check : 


4902 


Weight 


1 


00 


Name : 


96BW01B21 


Len: 


962 


Check : 


5774 


Weight 


1, 


00 


Name : 


96BW0407 


Len: 


962 


Check: 


4260 


Weight , 


1. 


00 


Name : 


96BW0 5 02 


Len : 


962 


Check: 


4658 


Weight : 


1, 


00 


Name : 


96BW06__J4 


Len: 


962 


Check : 


9749 


Weight : 


1. 


00 


Name : 


96BW11_06 


Len: 


962 


Check : 


4328 


Weight : 


1. 


00 


Name : 


96BW12 10 


Len: 


962 


Check : 


3855 


Weight : 


1. 


00 


Name : 


96BW15B03 


Len: 


962 


Check : 


9133 


Weight: 


1. 


00 


Name : 


96BW16_26 


Len: 


962 


Check: 


5 Weight : 


1.00 




Name : 


96BW17A09 


Len: 


962 


Check : 


6458 


Weight : 


1 . 


00 


Name : 


96BWM01 5 


Len : 


962 


Check: 


9487 


Weight : 


1. 


00 


Name : 


96BWM03_2 


Len : 


962 


Check : 


8766 


Weight : 


1. 


00 


Name ; 


98BWMC12 2 


Len : 




Check : 


2722 


Weight : 


1. 


00 


Name : 


98BWMC13^4 


Len: 


962 


Check : 


2526 


Weight : 


1. 


00 


Name : 


98BWMC14_a 


Len: 


962 


Check : 


7761 


Weight : 


1. 


00 


Name: 


98BWM014_1 


Len: 


962 


Check : 


93 Weiqht: 


1.00 


Name: 


98BWM018__d 


Len: 


962 


Check : 


279 


Weight : 


1.00 


Name : 


98BWM036_a 


Len: 


962 


Check : 


134 


Weight : 


1.00 


Name : 


98BWM037_d 


Len : 


962 


Check: 


9669 


Weight : 


1 . 


00 


Name : 


99BW3 93 2_1 


Len : 


962 


Check : 


3527 


Weight : 


1. 


00 


Name : 


99BW4 64 2_4 


Len :. 


962 


Check : 


1175 


Weight : 


1. 


00 


Name : 


99BW4 74 5_8 


Len : 


962 


Check : 


8117 


Weight : 


1. 


00 


Name: 


99BW4 754_7 


Len: 


962 


Check : 


5709 


Weight : 


1. 


00 


Name: 


99BWMC163 


Len: 


962 


Check : 


285 


Weight : 


1.00 


Name: 


A2_CD_97CD 


Len: 


962 


Check: 


2892 


Weight : 


1. 


00 


Name : 


A2_CY_94CY 


Len: 


962 


Check : 


8628 


Weight : 


1 . 


00 


Name : 


A2D 97KR 


Len: 


962 


Check : 


471 


Weight : 


1.00 


Name: 


A2G_CD_97C 


Len: 


962 


Check: 


939 


Weight : 


1.00 


Name: 


A_BY_97BL0 


Len: 


962 


Check: 


4291 


Weight : 


1. 


00 
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Name: A_KE_Q2 3_A 
Name: A_SE_SE659 
Name: A_SE_SE725 
Name: A_SE_SE753 
Name: A_SE_SE853 
Name: A_SE_SE889 
Name : A_SE_UGSE8 
.Name: A_UG_92UG0 
Name: A_UG_U455_ 
Name : AC_I N_2 130 
Name : AC_RW_9 2 RW 
Name : AC_SE_SE94 
Name: ACD_SE_SE8 
Name: ACG_BE_VI1 
Name: AD_SE_SE69 
Name: AD_SE_SE71 
Name: ADHK_NO_97 
Name : ADK_CD_MAL 
.Name: AG__BE_VI11 
Name: AG_NG_92NG 
Name: AGHU_GA_VI 
Name: AGU_CD_Z32 
Name: AJ BW BW21 



Name: 


B 


_AU 


^VH_AF 


Name : 


b' 


Icn] 


"rL42_ 


Name : 


B 


_de[ 


_D31_U 


Name : 


b' 


~de] 


"hanu 


Name : 


b^ 


_fr' 


]hXB2 


Name: 


b^ 


"ga' 


]OYI 


Name: 


b' 


~GB^ 


_CAM1_ 


Name : 




^gb] 


_GB8_C 


Name': 


b'_ 


'gb" 


_MANC_ 


Name: 


b" 




]WK_AF 


Name : 


b' 


"nl" 


'3 2 02 A 


Name : 


B~ 


TW" 


TWCYS 


Name : 


b] 


JJS'_ 


]BC_IiO 


Name : 


B^ 


JJS\ 


'dH123 


Name : 


b[ 


"us~ 


_»JRCSF 


Name: 


b" 


jjsl 


[mncg 


Name : 


b^ 


.us] 


]P896__ 


Name: 


b" 


us' 


|rf_mi 


Name: 


b 




_SF2_K 


Name : 


b" 


"us" 


"wEAUl 


Name : 


b" 


'us_ 


'WR27_ 


Name : 


b_ 


_us_ 


YU2_M 



Name : BF1_BR_93B 
Name : C_BR_92BR0 
Name: C_BW_96BW0 
Name : C_BW_96BW1 
Name : C_BW__96BW1 
Name : C_BW_96BW1 
Name : C_ET_ETH2 2 
Name : C_IN_9 3 IN 1 
Name: C_IN_93IN9 
Name : C_IN_93 IN9 
Name: C_IN_94IN1 
Name ; C_IN_95 IN2 
Name: CRF01_AE_C 
Name : CRFO 1_AE_C 
Name: CRFOl AE C 



Len: 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check: 


Len: 


962 


Check : 


Len : 


962 


Check : 


Len : 


962 


Check : 


Len : 


962 


Check : 


Len : 


962 


Check : 


Len: 


962 


Check: 


Len: 


962 


Check: 


Len : 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check: 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len : 


962 


Check: 


Len: 


962 


Check : 


Len : 


962 


Check : 


Len : 


962 


Check : 


Len: 


962 


Check: 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len : 


962 


Check : 


Len : 


962 


Check : 


Len: 


962 


Check : 


Len : 


962 


Check: 


Len : 


962 


Check: 


Len : 


962 


Check : 


Len : 


962 


Check : 


Len: 


962 


Check : 


Len : 


962 


Check : 


Len : 


962 


Check : 


Len: 


962 


Check: 


Len: 


962 


Check : 


Len : 


962 


Check : 


Len : 


962 


Check: 


Len : 


962 


Check : 


Len : 


962 


Check : 


Len : 


962 


Check: 


Len : 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len : 


962 


Check: 


Len : 


962 


Check: 


Len: 


962 


Check: 


Len: 


962 


Check : 


Len: 


962 


Check : 


Len: 


962 


Check: 


Len : 


962 


Check : 


Len : 


962 


Check : 


Len : 


962 


Check : 


Len: 


962 


Check: 
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1190 


Weight 


: 1 


. 00 


6674 


Weight 


1 


.00 


4925 


Weight 


: 1 


.00 


2482 


Weight 


: 1 


.00 


1860 


Weight 


: 1 


.00 


2102 


Weight 


: 1 


.00 


5063 


Weight 


: 1 


.00 


6685 


Weight 


: 1 


.00 


8657 


Weight 


1 


.00 


7784 


Weight 


: 1 


.00 


4676 


Weight 


: 1 


.00 


2949 


Weight. 


1 


.00 


1464 


Weight 


: 1 


.00 


2980 


Weight 


: 1 


. 00 


8959 


Weight 


: 1 


.00 


7056 


Weight 


: 1 


.00 


487 


Weight : 


1.00 


2555 


Weight 


: 1 


.00 


6342 


Weight 


: 1 


.00 


1272 


Weight 


: 1 


.00 


1974 


Weight 


: 1 


.00 


4356 


Weight 


: 1 


.00 


9995 


Weight 


: 1 


.00 


5833 


Weight 


: 1 


.00 


4092 


Weight 


: 1 


00 


5486 


Weight 


1 


.00 


3480 


Weight 


1 


.00 


6939 


Weight- 


: 1 


.00 


9780 


Weight 


1 


00 


9716 


Weight 


1 


00 


4180 


Weight 


: 1 


00 


9762 


Weight 


1 


00 


6641 


Weight 


1, 


00 


7168 


Weight 


1. 


00 


3591 


Weight 


1 . 


00 


7266 


Weight 


1, 


00 


6905 


Weight 


1, 


00 


9381 


Weight: 


1. 


00 


9951 


Weight : 


1. 


00 


5855 


Weight : 


1. 


00 


6075 


Weight : 


1, 


00 


1434 


Weight : 


1. 


00 


5451 


Weight : 


1. 


00 


4262 


Weight : 


1. 


00 


5841 


Weight : 


1. 


00 


5506 


Weight: 


1. 


00 


8769 


Weight : 


1. 


00 


6197 


Weight : 


1. 


00 


8144 


Weight: 


1. 


00 


1160 


Weight : 


1. 


00 


2736 


Weight : 


1. 


00 


8219 


Weight: 


1. 


00 


4068 


Weight : 


1. 


00 


3674 


Weight : 


1. 


00 


1581 


Weight : 


1. 


00 


9352 


Weight : 


1. 


00 


6988 


Weight : 


1. 


00 


8684 


Weight: 


1. 


00 


3342 


Weight : 


1. 


00 


5017 


Weight : 


1. 


00 



Name : 
Name : 
Name : 
Name : 
Name: 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name: 
Name : 
Name ; 
Name ; 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name: 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name: 
Name: 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 



CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02_AG_G 

CRF02_AG_N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04_cpx_ 

CRF05_DF_B 

CRF05_DF_B 

CRF06_cpx__ 

CRF06_cpx_ / 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_84ZR0 

D_CD_ELI_K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1_BR_93BR 

F1_FI_FIN9 

F1_FR_MP41 

F2_CM_MP25 

F2KU_BE_VI 

G__BE_DRCBL 

G_NG_92NG0 

G_SE_SE616 

H_BE VI991 

H_BE_VI997 

H_CP_90CF0 

J_SE_SE702 

J_SE_SE788 

K_CD_EQTB1 

K_CM_MP5 35 

N_CM_YBF30 

O_CM_ANT70 

0_CM_MVP51 

0_SN_99SE_ 

b_SN_99SE_ 

U CD 83C 



Len : 


962 


Check: 


9124 


Weight: 


Len: 


962 


Check: 


2718 


Weight: 


Len: 


962 


Check: 


2104 


Weight: 


Len: 


962 


Check : 


8495 


Weight: 


Len: 


962 


Check: 


4076 


Weight: 


Len: 


962 


Check: 


94 8 


Weight: 


Len: 


962 


Check: 


9298 


Weight : 


Len : 


962 


Check: 


9278 


Weight: 


Len : 


962 


Check: 


4373 


Weight : 


Len : 


962 


Check: 


8955 


Weight: 


Len: 


962 


Check: 


252 


Weight : 


Len: 


962 


Check: 


5147 


Weight: 


Len: 


962 


Check: 


2239 


Weight: 


Len: 


962 


Check : 


2671 


Weight: 


Len: 


962 


Check: 


4892 


Weight : 


Len: 


962 


Check: 


8070 


Weight : 


Len : 


962 


Check : 


5453 


Weight: 


Len : 


962 


Check: 


174 


Weight : 


Len: 


962 


Check: 


2694 


Weight: 


Len: 


962 


Check: 


7351 


Weight: 


Len: 


962 


Check : 


5073 


Weight: 


Len: 


962 


Check: 


661 


Weight : 


Len: 


962 


Check : 


8440 


Weight: 


Len: 


962 


Check: 


2217 


Weight: 


Len: 


962 


Check: 


8216 


Weight : 


Len : 


962 


Check: 


4843 


Weight: 


Len: 


962 


Check: 


8403 


Weight: 


Len : 


962 


Check : 


5813 


Weight : 


Len: 


962 


Check : 


9407 


Weight: 


Len: 


962 


Check: 


2982 


Weight: 


Len: 


962 


Check: 


8919 


Weight: 


Len: 


962 


Check: 


6761 


Weight: 


Len : 


962 


Check: 


478 


Weight : 


Len : 


962 


Check: 


9292 


Weight: 


Len : 


962 


Check: 


567 


Weight : 


Len: 


962 


Check: 


6261 


Weight: 


Len: 


962 


Check: 


4508 


Weight : 


Len: 


962 


Check: 


6733 


Weight: 


Len : 


962 


Check : 


7498 


Weight : 


Len: 


962 


Check: 


8345 


Weight : 


Len : 


962 


Check ; 


2490 


Weight: 


Len : 


962 


Check: 


4446 


Weight : 


Len : 


962 


Check: 


1662 


Weight: 


Len: 


962 


Check : 


7406 


Weight: 


iLen: 


962 


Check: 


512 


Weight: 


Len: 


962 


Check: 


1733 


Weight: 


Len: 


962 


Check : 


75 Weight : 


Len: 


962 


Check: 


3290 


Weight : 


Len: 


962 


Check : 


6963 


Weight: 


Len: 


962 


Check: 


6278 


Weight: 


Len: 


962 


Check: 


9044 


Weight : 



1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1 .00 
1.00 



00 
00 
00 
00 

00 



1.00 
1.00 

1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
L.OO 
1.00 
1.00 
1.00 
1.00 



00BW0762_1 
00BW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759 3 



. MRVMGI 
- MRVREI 
.MRAMGT 
. MRVMGI 
. MRVMGI 
. MRVKGI 
. MRVRGI 



MRNC 
LRNC. 
QRNC 
LRSC. 
QRNC. 
QRNW. 
PRNW. 



QQWWI WV. 
QQWWT WG. 
RQWWI 
QQWWI 
QRWWI 
PQWWI 



WG 
WG 

WG 

WG. 



QQWWI WG 



ILGFWML 
SLGFWMV 
ILGFWML 
ILGFWML 
ILGFWMI 
SLGFWML 
ILGFCMI 



MVCN 
MIYS 

MTCS, 
MICS. 
Y. .N. 
MFYS. 
ITCK. 



VIGNL 
WGEL 
GVG.E 
VLGNL 
WGNL 
VMGNL 
WGNL 



50 

WVTVYYGVPV 
WVTVYYGVPV 
MVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 



180 



00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW185 9_5 
OOBW1880_2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2087_2 
00BW2127_2 
00BW2128_3 
00BW2276_7 
00BW3819_3 
00BW3842_e 
00BW3871_3 
00BW3876_9 
00BW388638 
00BW3891_6 
O0BW3970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_2 6 
96BW17A0 9 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM03 6_a 
98BWM037_d 
99BW3932_1 
99BW4642_4 
99BW4 74 5_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q23_A 
A_SE_SE659 
A_SE_SE725 
A_SE_SE753 
A_SE_SE853 
A_SE_SB88 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U455_ 
AC_IN_2130 
AC RW 92RW 



...MRVREI LRSY.OHWWM WS , ILGLWIL IISM.WGNL WVTVYYGVPV 
'"^IZrl ^^-^^^^ WG.ILGFWML MICN.VMG^ SJS^SvPV 
...TRVMGI RRNW.QQWWI WG.ILGFWML XICN.VMGNM WVTVYYGVpJ 
...MRVRGT LKNY.QRWWI WG.II/3LWII. LINT.WgSl WV^^^^GVP^ 
...MRVRGI PRNW.QQWWI WG.ILGFWIL MICN.WGnJ^ S^J^^^GVpJ 
...MRVT6I MRNC.QQWWI WV.ILGPWML MICN.VIGNL WvJi^^GVpJ 
...MRVRGI QRNW.QQWWI WG . SIX.FWVM A.CS.WG^^L ^^^YGVpi 

-..mrvrgi srnw.qqwwi wg.ilgfwmf mics.vlgnl wvtvyygwJ 

...MRVMGI MRNW.PPWWI WG.ILGFWML MICN.VMGNL WVTVYYgJpJ 
..MRVTGM WKNC.QQWWI WG.ILGFWML MICS.VLGNL wWS^pJ 
''Z^nl f^-QQWWI WG.ILGFW.. MIYS.MMGNL WVTVYYGVPV 
..MRVRGI LKNC.QQWWI WI . ILGFWLL IITN.WGKL WVTVYYGVPV 
..MRVRGI LRNW.QQWWI WG.ILGFWMV MICS.VWGNL WVT^^^GVP^ 
"^l^nl ^'^•QQ^I WG.ILS^VL MICS . RGEDR WVTVYYGVPV 
•"MB^o^ WV.ILGFW,. .lYS.VAGNL WVTVYYGVPV 

..MRVRGI QRNW.QQWWI WCSLGFWML MIYN.VMGSL WVTVYYGVPV 
..MRVREI LRNW.KQLWT WG.ILGFWVL IICS.AGGNL WVTVYYGVPV 
..MRVRGI LRIW.QWWWI WA.SLGFWML IICM.EKGECL WVTVYYGVPV 
..MRVRGI LRNY.QQWWI WG.ILGFWML MMCM.VMGDL WVTVYYGVPV 
..MRVKGI MRNC.QQWWI WG.ILGFWML LICN.GEGNL mSvYYG^pJ 
..MRVMGT QRNC.QQWWI WG.ILGFWML MIYN.VGGNL WVTVYYGVPV 
"mo™^^ LRNY.PQWWI WG.ILGFWMI MLCN.VMGNL WVTVYYGVPV 
..MRVMGI QRNC.QQWWI WG.ILGFWMI FNGM.GSW. . VT VYYGVPV 
..MRVMGI LKNY.QQWWM WG.ILGFWML IISS.WGNL WVTVYYGVPV 
..MRVKGI PRNW.QQWWI WG.SLGFWII C. . S . VMGML W^SvYYG^p^ 
..MRVMEI MRNC.QQWWI WG.ILGFWML MICN.VMGKS WVTVYYGVPV 
..MRVRGI LRNY.LQWWI WG.ILGFWML MVCS.K.ENM WVTVYG VPV 
..MRVRGI LRSW.QQWWI WG.TLGFW.. .ICS.GLGNL WVTVYDGVPV 
. .MIVRGI LKTC.QQWWI WI . ILGFWIL IINN.WGHL WVTVYDGVPV 
..MRVMGI LRNC.QQWWI WG.ILGFWML MICS.VLGNL WVTVYYGVPV 
..MRVMGI KKNW.QPWWI WG.VLGFWTL MICS.VMGNL WVTVYYGVPV 
..MRVRGT QRNW.QRWWI WS.ILAFWIL INCN.GEEKL WVTVYYGVPV 
..MRVMGI QKNC.QRWWI WG.ILGFWMI MSYS.VLGNL WVTVYYGVPV 
..MRVMGI KMNW.QQWWI WG.ILGFWML MICS.VMGNL WVTVYYGVPV 
*'M^Zni LRNW.LQWWI WG.SLGFWML C..S.VMGNM WVTVYYGVPV 
..MRVMGT LRNC.QQWWT WG.ILGFWML MICS.VGGNL WVTVYYGVPV 
..MRVMGI QKNC.QHWWI WG.ILGFWML MICN.GK.DL WVTVYYGVPV 
*'mo-,^^^ LRNC.PQWWI WG.ILGFWML MTCN.MEGNL WVTVYYGVPV 
..MRVRGI LRNY.QQWWI WG.ILGFWML MICN.WGNL WVTVYYGVPV 

..MRVRGI PRNW.QQWWI WS . ILG FCS.WGQL WVTVYYGVPV 

..MRVKGI LRNW.QQWWI WG.ILGFWML MICN.WGNL WVTVYYGVPV 
"I!^™^^ LRDY.QQWWI WS.ILGFWM. .ICN.GMGNL WVTVYYGVPV 
..MRVMGI KRNC.QQWWI WG.ILGFWML MI...CNGNL WVTVYYGVPV 
"ZZn'' "^^-^PWWI WG.ILGFWML MICN.GG.NR WVTVYYGVPV 
..TRVMGT QRNC.QKWWE WG.ILVFGMI MMCK.AAD.L WVTVYYGVPV 
.MRVMGT QRNY.QHLWR GG.ILILGML IMCK.ATD.L WVTVYYGVPV 
.MRVRGI QRNY.QHLWK WG.ILILGML MISK.ATEDL WVTVYYGVPV 
.MRVKGM QRNW.QNLWK WG.ALILGLV IICS.ASNNL WVTVYYGVPV 
.MKARGM XRNY.QHLWR XG.TMLFWMI IMCK.AAEDL VX.VYYXVPV 
.MRVMGI QRNC.QHLLT WG.IMILGTI IFCS.AVENL WVTVYYGVPV 
.MRVMGI QRNC.QHLLR WG.TIILGLI IICS.VADKL WVTVYYGVPV 
.MRVMGT QMNW.QHLLR WG.TIILGMI MICS.TADNL WVTVYYGVPV 
-MRAMGI QRNC.QHLLR WG.TMILGLV IICS.VAGNL WVTVYYGVPV 
.MRVKGI QRNS.QHLLR WG.TMILGMI IICS.TADKL WVTVYYGVPV 
.MRVMGT QMNW.QNLWR WG.TMILGII IICS.AAENL WVTVYYGIPV 
.MRVMGT QRNC.QHLLN WG.IMILGMI IICS.TAENL WVTVYYGVPV 
.MRVMGI ERNY.PCWWT WG.IMILGMI IICN.TAENL WVTVYYGVPI 
.MRVMGI QRNY.PCLWR WG.TMILGLI IICN. .AQQL WVTVYYGVPV 
.MRVRGI LRNY.QQWWI WG.SLGFWML MVCN.WGNL WVTVYYGVPV 
.MRVMGT LMNY.QNLWG WG.TMILGML TICS.AANNL WVTVYYGVPV 
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AC_SE__SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA__VI 
AGU_CD_Z32 
AJ_BW_BW21 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31__U 
B_DE_H7^_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 

B_GB_GB8_C 

B_GB_MANC_ 

B_KR_WK_AF 

B_NL_3202A 

B_TW_TWCYS 

B_US_BC_LO 

B_US_DH123 

B_US_JRCSF 

B_US_MNCG_ 

B_US_P896_ 

B_US_RF_M1 

B_US_SF2_K 

B_US_WEAU1 

B_US_WR27_ 

B_US_YU2_M 

BF1_BR_93B 

C_BR_92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BW1 

C_BW_96BW1 

C_ET_ETH22 

C_IN_93IN1 

C_IN_93IN9 

C_IN_93IN9 

C_IN_94IN1 

C_IN_95IN2 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE__T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02"aG_G 

CRF02_AG_N 

CRF02 AG S 



. . MRVTGT 
. .MRVMGI 
. . MRVKGI 
. .MRVRGI 
. . MRVMGI 
. .MKVMGT 
. . MRVREI 
. .MRVRGT 
. . MRVKGT 
. .MRVMET 
. . MKVKGI 
. . MRVMET 
. . MKVKET 
. . MRVTGI 
. . MKVKEI 
. .MKVKET 
. . MRVKEK 
. . MTARGT 
. . MRAKGI 
. . MKAKGT 
. . MKVKEI 
. . MRVKGI 
. .MKVKET 
. -MRVRGT 
. -MRVKEI 
. .MRVMGI 
. . MRVKGI 
► . MRVKGI 
. . MRVKEI 
. . MRVMEM 
. . MKVKGT 
. . MRVKGI 
, . MRVKGI 
.MRATEI 
. MRVRGM 
. MRVEGI 
. MRVMGI 
.MRVMGI 
. MRVRGI 
. MRVRGI 
.MKVMGI 
. MRVRGT 
. MRVRGT 
.MRVRGI 
. MRVRGT 
. MRVRGI 
. MGVKGT 
-MRVKGT 
.MRVKGT 
.MRVKET 
.MRVKET 
. MRVKET 
. MRVKET 
. MRVKET 
. MRVKET 
.MRVMGM 
. MRVMGI 
.MRVRGM 
-MRVMGI 
- MRVMGI 



QRSC.QPWWI 
QRNW . QHLLR 
QRNY.QQWWT 
EMN-YQNLWR 
QRNC . QNLLT 
QRN.YPNWWR 
QRN . YQNWWR 
QMSWP . HLWN 
QRNWQ . HLWT 
QRN- YPRLWR 
QRNC.QHLWK 
LMNCT.NLWR 
KRN.WQRLWR 
RKN.YQHLWR 
RKN.YQHLWR 
RKN.YQRLWR 
YQHLWRWGWR 
RKN.YQRLWR 
RKN . CQRLWR 
RKN-YQHLWK 
RKN.YQNLWR 
RKN.YQHWWR 
RKN.YQHLWR 
RMN.CQHLWR 
RKN . YQHLWR 
RKN . YQHLWK 
RKN.YQHLWK 
RRN , YQHWWG 
RKN.WQHLR. 
RKN.CQHLWK 
RRN - YQHLWR 
RKN.YQHLWK 
RKN.CQHLWR 
RKN.YQHLWK 
QRN . WQHLGK 
QRNW . KQWWI 
QRNC.QQWWI 
MRNC.QPWWI 
LRNY.LQWWI 
LRSW.QQWWI 
QRNC.QQWWI 
LRNY.QQWWI 
LRNY.QQWWI 
LRNY.QQWWI 
LRNY.QQWWI 
LRNY.QQWWI 
QMNW.PHLWK 
RRNW.PNLWK 
QMNW . PNLWK 
QMNW . PNLWK 
QMN. .PNLWK 
QINW . PNLWK 
QMSW . PNLWK 
QMNW . PNLWK 
QMNW. PNLWK 
QRNY.PLLWK 
QRNY . PLFWK 
QRNC.QNLWR 
QKNY.PLLWR 
QKNY.PLLWR 



WG. 
WG 
WG 
WG 
WG 
WG 
WG. 
GG. 
WW. 
WG. 
WG. 
WG. 
WG. 
WG 
WG. 
GG. 
WG. 
WG. 
WQ. 
WG, 
WG. 
WG. 
WG 
WG 
WG 
GG 
GG 
WG 
GG 
WG 
WG 
WG 
WG 
GG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WR 
WG 
WG 
WG 
WG 
WA 
WG 
WG 



ILGFWML 
TMILGMI 
SLGLWML 
TLLLGML 
TMILGMI 
VLILGML 
MMLLGML 
ILILGLV 
TLILGLV 
TIILGML 
TFILGLV 
LMIFGML 
IMLLGML 
TMLLGML 
TMLLGML 
TLLLGML 
TMLLGML 
TMLLGML 
TMLLGML 
. IMLLGML 
. TLFLGML 
. IMLLGMW 
TMLLGML 
. TMLLGML 
TMLFGIL 
TLLLGIL 
ILLLGTL 
TMLLGLL 
ILLLGML 
TMLLGML 
TLLLGML 
IMLLGIL 
IMLLGML 
. TLLLGML 
.LLFLGIL 
. ILGFWMV 
. ILGFWMI 
ILGFWML 
. ILGFWML 
, TLGFW . . 
.ILGFWML 
.VLGFWML 
.VLGFWML 
. ILGFWML 
-VLGFWML 
.VLGFWML 
-TLILGLV 
-TLILGLV 
-TLILGLV 
-TLILGLV 
.TLILGLV 
.TLILGLV 
-TLILGLV 
TLILGLV 
.TLILGLV 
.TIIFWIM 
.MIIFWIM 
. -HDFWIL 
-TNIFWIM 
.MIIFWIM 



IICS.ATDKL 
LICS.AVDKL 
LICN.VMGNL 
MT . CSVTGRL 
IICS.VAENL 
LICS.TTGNL 
MT.CSIAEDL 
IICS.ASNNL 
IICS.ASNNL 
MICN.AKENL 
IICS.AAENL 
MTCS.ATGNM 
MICS.ATEKL 
MICN.AAENL 
MICS.ATEKL 
MISS.VAGNL 
MICS.ATEKL 
MICS.AAENL 
MICS.AADKL 
MICS.ATEKL 
MICS.AEEKL 
MICS.AAEKL 
MICS.AAEQL 
MISS.AAENL 
MTYS.AAGNL 
MICS.AAEQL 
MICS-AVEKL 
MICS.ATEKL 
MICSAAKEKT 
MICS.AAEDL 
MICS .ATEKL 
MICS.AAENL 
MICN.ATEQL 
MICS.AAEQL 
IICN- -AENL 
MIYN.VRGNL 
INGM.GSW. . 
MICN.VMGKS 
MVCS . K . ENM 
. ICS.GLGNL 
MICN.GMGNL 
MICN.GGGNL 
MICN.VGGNL 
MICN.WGNL 
MICN.GGKDL 
MICN.WGNL 
IICS.ASDTL 
IICS.ASDNL 
IMCS.ASDNL 
IICS.ASDNL 
IICS.ASDDL 
IMCS.ASNNL 
IICS-ASDNL 
IICS.ASDNL 
IICS.ASENL 
IICN. .AEKL 
IICN. .AEKL 
IICN-AAENL 
IICN. -AEQL 
TICS. .AGNL 



WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WITVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTIYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
VT.VYYGVPV 
WVTVYYGVPV 
WVTVYG . VPV 
WVTVYDGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYG . VPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
WVTVYYGVPV 
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CRF02_AG_S 


. - . , MRVMGI 


CRF03_AB_R 


.... MRVKEI 


CRF03_AB_R 


. . . .MRVKEI 


CRF04_cpx_ 


.... MRVMGM 


CRF04_cpx_ 


MRVMGI 


CRF04_cpx_ 


.... MTVMGT 


CRFOSDFB 


.... MRVRGM 


CRF05_DF_B 


.... MRVRGM 


CRF06_cpx_ 


.... MRVKGI 


CRF06_cpx_ 


. . . .MRVRGI 


CRF06_cpx_ 


.... MRVKGI 


CRF06_cpx_ 


MTVKGI 


CRFll_cpx__ 


MRARGT 


CRFll_cpx_ 


.... MRVKET 


D_CD_84ZR0 


MRVKGI 


D_CD_ELI_K 


MRARGI 


D_CD_NDK_M 


.... MRAREK 


D_UG_94UG1 


.... MRVRET 


F1_BE VI85 


.... MRVRGM 


F1_BR_93BR 


. . . .MRVRGM 


F1_FI_FIN9 


.... MRVRGM 


F1_FR_MP41 


.... MRVR VM 


F2_CM_MP25 


MRVREM 


F2KU_BE_VI 


MRVRER 


G_BE_DRCBL 


MRVKGI 


G_NG_92NG0 


.... MRVKGI 


G_SE_SE616 


. . . .MRVTGI 


H_BE_VI991 


. - . .TRVMET 


H_BE_VI997 


TR V 


H_CF_90CF0 


TRVMET 


J_SE_SE702 


TRVMET 


J_SE_SE788 


. . . .TRVMET 


K_CD^EQTB1 


.... MRAREI 


K_CM_MP535 


.... MRVRGM 


N_CM_YBF3 0 


.... MKVMGM 


O_CM_ANT70 


.... MKAMEK 


0_CM_MVP51 


.... MKVMKK 


0_SN_99SE_ 


MTVTMKVMEQ 


0_SN_99SE_ 


MTVTMKVMEK 


U CD 83C 


MRVKEI 



LKSC.PPFWR WGMIMLLWIL 
RKH .... LWR WG . TLFLGML 
RKH. . . .I.WR WG.TLLLGML 
QRN.YPHLWE WG.TLILGLV 
QRN.YPHLWE WG.TLILGLV 
QRN.CPRLWT WG.TFILWLV 
QRN.WPHLGK WG.LLFLGIL 
QRN.WQHLGK WG.LLFLGIL 
QTSWQ.HLWK WG.TLILGLV 
QKNWQ.HLWK WG.TLILGLV 
QMNWQ.HLWK WG.TLILGLA 
QRNWQ.HLWK WG.TLILGLV 
QKNWH.DLWR WG.LMISGML 
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ASDAKAYEKE 



VHNVWATHAC 
VHNVWATHAC 
VHNVWATHAC 
VHNVWATHAC 
VHNVWATHAC 
VHNVWATHAC 
VHNVWATHAC 
VHNVWATHAC 
VHNVWATHAC 
VHNVWATYAC 
VHNVWATYAC 
VHNIWATHAC 
IHNIWATHAC 
VHNIWATHAC 
VHNVWATHAC 
AHNVWATHAC 
KHNVWATHAC 
KHNVWATHAC 
KHNVWATHAC 
KHNVWATHAC 
KHNVWATHYC 
KHNVWATHSC 
AHNIWATHAC 
AHNIWATHAC 
AHNIWATHAC 
AHNIWATHAC 
AHNVWATHAC 
AHNVWATHAC 
VHNVWATHAC 
VHNVWATHAC 
VHNVWATYAC 
VHNVWVTHAC 
SHNIWATHAC 
KHNVWATHAC 
SHNVWATHAC 
RHNVWATHAC 
KHNVWATHAC 
KHNVWATHAC 
KHNVWATHAC 
KHNVWATHAC 
VHNVWATHAC 
VHNVWATHAC 
AHNIWATQAC 
KHNIWASQAC 
QHNIWASQAC 
QHNIWASQAC 
QHNIWASQAC 
SHNVWATHAC 



VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPSPQEM 
VPTDPSPQEI 
VPTDPSPQEI 
VPTDPNPQEV 
VPTDPNPQEL 
VPTDPNPQEI 
VPTDPNPQEV 
VPTDPNPQEL 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPREL 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEV 
VPTDPNPQEV 
VPTDPNPQEV 
VPTDPNPQEI 
VPTDPSPQEL 
VPTDPNPQEV 
VPTDPSPQEI 
VPTDPNPQEI 
VPTDPNPQEI 
VPTDPNPQEM 
VPTDPSPQEM 
VPTDPNPQEM 
VPTDPNPQEM 
VPTDPSPQEM 
VPTDPNPQEV 
VPTDPNPQEV 
VPTDPNPQEV 
VPTDPTPYEY 
VPTDPNPHEF 
VPTDPSPYEY 
VPTDPSPYEY 
VPTDPSPQEL 



HLENVTENFN 
HLENVTENFN 
HMENVTENFN 
HLKNVTEKFN 
HLKNVTEKFN 
HLENVTEEFN 
HLENVTEKFN 
HLGNVTEDFN 
HLENVTENFN 
PLKNVTENFN 
PLENVTENFN 
ALINVTENFN 
ALTNVTENFN 
FLKNVTEDFN 
VLGNVTENFN 
ALENVTENFN 
SLKNVTENFN 
PLKNVTENFN 
PLENVTENFN 
KLENVTENFN 
LLGNVTENFN 
SLENVTENFN 
ELKNVTENFN 
ALENVTENFN 
ELENVTENFN 
KLENVTENFN 
FLKNVTENFD 
VLENVTERFN 
ALN.VTENFN 
WLKNVTENPD 
VLGNVSEKFN 
FLQNVTENFN 
NMRNVTENFN 
AIENVTENFN 
IMENVTEYFN 
VLENVTETFN 
VLANVTENFN 
VMENVTESFN 
SLPNVTENFN 
NLPNVTENFN 
VLENVTENFN 
EMENVTENFN 
LLPNVTEKFN 
PLHNVTDDFN 
PLGNVTDNFD 
PLTKVTDNFN 
PLKNVTDNFN 
VLGNVTENFN 
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101 

0OBW0762_l MWKNYMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLNCINV TN 

00BW0768_2 MWKNDMVDQM HEDVISLWDQ SLKPCVICLTP LCITLNCTSI NG 

O0BWO874_2 MWKNPMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTNY NN " 

00BW1471_2 MWKNDMVDQM HEDIISIWDQ SLKPCVKLTP LCVTLYCTNV TKR 

00BW1616_2 MWKNDMVNQM HEDIISLWDQ SLKPCVRLTP LCVTLNCNNV TT ' " 

00BW1686_8 MWKNDWDQM HEDIISLWDQ SLKPCVKLTP LCVTLQCSNV S, /,, 

00BW1759_3 MWKNDMVDQM HEDIISLWDQ SLNPCVKLTP LCVTLKCSNV N 

00BW1773__2 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLECEDA N 

00BW1783_5 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLTCSNL NI 

00BW1795_6 MWKNDMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLDCTNA TI 

00BW1811_3 MWKNDMVDQM HEDIISLWDE SLKPCVKLTP LCVTLNCINA TN 

00BW1859_^S MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLTCKDY N /. '/. [ 

00BW1880_2 MWENGMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLNCSNA KA 

00BW1921_1 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLKCSDA K. ! 

00BW2036_1 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTNA Nv! 

00BW2O63_6 MWENDMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLKCRNA Nn! ] ! ! 

00BW2087_2 MWKNDMVDQM HEDIISLWDE SLKPCVKLTP LCVTLNCVTV NCT 

00BW2127_2 MWKNDMVEQM HEDIIRLWDE SLKPCVRLTP LCVTLRCSNA GSG 

00BW2128_3 MWKNDMVDQM HEDIISLWDE SLKPCVKLTP LCVTLSCNAT N. . ! 

00BW2276_7 MWKNDMVDQM HEDIISLWDE SIKPCVKLTP LCVTLNCSIV N. . / 

00BW3819_3 MWKNDMVDQM HEDIISLWDE SLKPCVKLTQ LCVTLECSNV N 

00BW3842_8 MWENDMVDQM HEDVISLWDE SLKPCVKLTP LCVTLNCTNY NG 

00BW3871_3 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLMCSNV T ! 

00BW3876_9 MWENDMVDQM HEDIISLWDQ SPKPCVKLTP LCVTLKCTDA T. '. 

00BW3886_8 MWKNDMVDQM HEDVISLWDE SLKPCVKLTP LCVTLKCGNV NN 

00BW3891_6 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLKCVSI N 

00BW3970_2 MWKNDMVDQM HEDIISLWDE SLKPCVKLTP LCVTLECKNV TTN 

0pBW5031_l MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLNCSAA NN 

96BW01B21 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLKCSTY N 

96BW0407 MWKNDMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTKV NGt! ! ! 

96BW0502 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLKCRNV N. . ! " 

96BW06_J4 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTS LCVTLHCSNV N 

96BW11_06 MWENDMVNQM HEDIISLWDQ SLKPCVKLTP LCVTLNCT. . .! 

96BW1210 MWKNDMVDQM HEDIISLWDE SLKPCVKLTP LCVTLNCSNN VTr! ! ! 

96BW15B03 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLKCTNY ST. 

96BW16_26 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLDCTNV T 

96BW17A09 MWKNDMVDQM HBDIISLRDQ SLKPCVKLTP LCVTLNCTNA TN 

96BWM01_5 MWENDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLNCKNV TS 

96BWM03_2 MWKNDMADQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTEA KV 

98BWMC12_2 MWKNDMVDQM HEDIIRLWDQ SLKPCVKMTP LCVTLNCANP NAS 

98BWMC13_4 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLKCSNV TV . [ . / 

98BWMC14_a MWKNDMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLDCTNV T 

98BWM014_1 MWENDMVDQM HQDIISLWDE SLKPCVKLTP LCVTLNCRNA NLN 

98BWM018_d MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLTCTNA TKNVTN 

98BWM036_a MWKNDMVDQM HEDVISIWDQ SLKPCVKLTP LCVTLNCSNV N 

98BWM037_d MRDNDMVDQM HEDIINLWDQ SLKPCVRLTP LCVTLNCKDA SVN 

99BW3932_1 MWKNDMVDQM HEDMIRLWDQ SLKPCVKLTP LCVTLKCREV N 

99BW4 642_4 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLKCTNV n! ! ! ! ! 

99BW4745_8 MWKNDMVDQM HEDVISLWDQ SLKPCVKLTP LCVTLICSNN X ,[ 

99BW4754_7 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLNCNKV TV.//.] 

99BWMC16_8 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLNCVNV TKNVTK 

A2_CD_97CD MWKNNMVEQM HADIISLWDQ SLKPCVKLTP LCVTLNCSNA NTTNT 

A2_CY_94CY MWKNNMVEQM QEDIISLWDQ SLKPCVKLTP LCVILNCSNA NTSTH 

A2D 97KR MWKNGMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCSRV KNTIS 

A2G_CD_97C MWKNDMVEQM HVDIISLWDQ SLKPCVKLTP FCVTLNCTNA TFPNA 

A_BY_97BL0 MXKNNXVEQM QTDIISL.DQ SLKPCVKLTP LCVTLNCAEP NSTRS 

A_KE_Q23_A MWKNNMVEQM HTDIISLWDQ SLKPCVKLTP LCVTLHCTNV TSV. . . , 

A_SE_SE659 MWKNNMVEQM HTDIISLWDQ SLKPCVKLTP LCVTLNCTNV ..////. 

A_SE_SE725 MWKNSMVEQM HTDIISLWDE SLKPCVKLTP LCVTLNCTNA //////, 
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A_SE_SB753 MWKNYMVEQM HTDIISLWDQ SLEPCVKLTP LCVTLECHYN ITV 

A_SE_SE853 MWKNSMVEQM HTDIISLWDQ SLIPCVKLTP LCVTLECMDY MYn! .// 

X_SE_SE889 MWKNNMVBQM HTDIISLWDQ SLKPCVKLTP LCVTLNCSSV TN. ! ! ! ! " 

A_SE_UGSE8 MWKNNMVBQM HTDIISLWDQ SLKPCVQLTP LCVTLNCSNN VTA. , . / 

A_UG_92UG0 MWKNNMVBQM HTDIISLWDQ SLKPCVQLTP LCVTLDCSYN ITn! . ] . / 

A_UG_U455_ MWKNNMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLDCHNI TIN. /. 

AC_IN_2130 MWKNSMVEQM HTDIISLWDQ SLKPCVKLTP LCVTLNCSNV NG . ! ! 

AC_RW_92RW MWKNNMVBQM HTDIISLWDQ SLKPCVKLTP LCVTLECNNI TNVNN 

AC_SE_SB94 IWKNYMVEQM HQDIISLWDQ SLKPCVKLTP LCVTLNCRDA TV. " 

ACD_SE_SE8 MWKNNMVBQM HTDIISLWDQ SLQPCVKLTP LCVTLNCTNV TIT. /// 

ACG_BE_VI1 MWKNDMVDQM HQDIISLWDE SLKPCVKLTP LCVTLNCSNV TAIn! 

AD_SE_SE69 MWKNNMVBQM HTDIISLWDQ SLKPCVQLTP LCVTLNCNNV TNKIn! ! ! 

AD_SE_SE71 MWKNNMVKQM HTDIISLWDQ SLQPCVKLTP LCVTLHCNDT . .N. . . 

ADHK_NO_97 MWENNMVDQM HTDIISLWDQ SLKPCVKLTP LCVTLNCTDP AN, . . 

ADK_CD_MAL MWKNNMVBQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTNV NGTAVNg'tN 

AG__BE_VI11 MWKNNMVDQM HEDIISLWDE SLKPCVKLTP LCVTLTCTNV NCTNN 

AG_NG_92NG MWKNNMVBQM HEDIISLWDE SLKPCVKLTP LCVTLNCTNV NCNSn! ! !vT 

AGHy_GA_VI MWKNNMVBQM HTDIISLWDQ SLKPCVQITP LCVTLECSKI N.... ' 

AGU_CD_Z3 2 MWKNNMVBQM HEDVISLWDQ SLKPCVKLTP LCVTLSCSDI R. \ . /// 

AJ_BW_BW21 IWKNDMVBQM QEDIISVWDE SLKPCVKLTP LCVTLNCTNA TVSNT 

B_AU__VH_AF MWKNNMVEQM HEDIISLWDQ SLKPCVQLTP LCVTLNCTDE LT. ! 

B_CN_RL42_ MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTNL k/. . / 

B_DE_D31__U MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTDL k! !!!!!!! " 

B_DE_HAN_U MWKNDMVEQM QEDIISLWDQ SLKPCVKLTP LCVTLKCTDY H . [ ] /. 

B_FR_HXB2_ MWKNDMVEQM HEDIISLWDQ SLKPCVKLTP LCVSLKCTDL K. , \ . [ . 

B_GA_OYI MWKNNMVEQM QEDIISLWDQ SLKPCVKLTP LCATTLDCTDV NTTSSS ! * " 

B_GB_CAM1_ MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLICTNV NN 

B_GB_GB8_C MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTDL r//. \ , . [ ] [ 

B_GB_MANC__ MWKNNMVEQM QEDVTSLWDQ SLKPCVKLTP LCVTLDCTDY Vg! ! ! ! 

B_KR_WK_AF MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLKCTDL NDTNTn! 

B_NL_3202A MWKNNMVEQM HEDIINLWDQ SLKPCVKLTP LCVTLNCTDF G , / 

B_TW_TWCYS MWKNNMADQM QEDIISLWDE SLKPCVELTP LCVTLKCNDT 

B_US_BC_LO MWKNNMVEQM QEDIISLWDQ SLKPCVKLTP LCVTLNCTDE LKNa! , / . 

B_US_DH123 MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLHCTDL K. . . ! 

B_US_JRCSF MWKNNMVEQM QEDVINLWDQ SLKPCVKLTP LCVTLNCKDV . [ 

B_US_MNCG_ MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTDL r/. . /. [ [ . 

B_US_P896_ MWKNNMVDQM HEDIISLWDE SLKPCVKLTP LCVTLNCTNL . . 

B_US_RF_M1 MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTDA NLn! ! , /, / 

B_US_SF2_K MWKNNMVEQM QEDIISLWDQ SLKPCVKLTP LCVTLNCTDL G ! 

B_US_WEAU1 MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTNV NVTn! 

B_US_WR27_ MWKNNMXEQM HEDIIXLWDQ SLKPCVKLTP LCVTLNCTDV //. , 

B_US_YU2_M MWKNNMVBQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTDL , 

BF1_BR_93B MWKNNMVEQM HTDIISLWDQ SLKPCVKLTP LCVTLRCSNA Tt! ! ! ! ! ! ' 

C_BR__92BR0 MWENDMVEQM HQDIISLWDQ SLKPCVKLTP LCVTLHCSNR T. 

C_BW_96BW0 MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTEV NGTSDSS ! ! 

C_BW_96BW1 MWENDMVNQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTNV TV , . 

C_BW_96BW1 MWKNDMVDQM HEDIISLWDE SLKPCVKLTP LCVTLNCSNN VTr! /// 

C_BW__96BWI MWKNDMVDQM HEDIISLWDQ SLKPCVKLTP LCVTLKCTNY ST / 

C_ET_ETH22 MWKNDMVEQM HQDIISLWDQ GLKPCVKLTP LCVTLNCNAI KNNTKVt! . ! 

C_IN_93IN1 MWKNDMVDQM HEDVISLWDQ SLKPCVKLTP LCVTLECRNV S . . [ 

C_IN_93IN9 MWKNDMVNQM HEDVISLWDQ SLKPCVKLTP LCVTLECKNV K. . \ 

C_IN_93IN9 MWKNDMVNQM HEDVISLWDQ SLKPCVKLTP LCVTLECSEY NGTSKAn! ! ! 

C__IN_94IN1 MWKSDMVNQM HEDVISLWDQ SLKPCVKLTP LCVTLECGNV T , 

C_IN_95IN2 MWKNDMVNQM HEDVISLWDQ SLKPCVKLTP LCVTLECRNV NSt! . . 

CRF01^AE_C MWKNNMVEQM QEDVISLWDQ SLKPCVKLTP LCVTLHCTKA KLNDTYn! 

CRF01_AE_C MWKNNMVEQM QEDVISLWDQ SLQPCVKLTP LCVTLHCTKA SFTNATs!!! 

CRF01_AE_C MWKNNMVEQM QEDVISL.DQ SLKPCVKLTP LCVTLDCTKA DFYTTKf! ! ! 

CRF01_AE_T MWKNNMVEQM QEDVISLWDQ SLQPCVKLTP LCVTLHCTTA KLTNVTn! ! ! 

CRF01_AE_T MWKNNMVEQM QEDVISLWDQ SLKPCVKLTP LCVTLNCTNA NLTNVNN. . ! 

CRFOl^AE^T MWKNNMVEQM QEDVISLWDQ SLKPCVKLTP LCVTLNCTNA NWTNANV. . . 
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CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRP02__AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_842R0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
■F2_CM_MP25 
F2Ka_BE_VI 
.G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE702 
J_SE_SE7.88 
K_CD_EQTB1 
K_CMMP535 
N_CM_YBF3 0 
O_CM_ANT70 
0_CM_MVP5 1 
0_SN_99SE_ 
0_SN_99SE_ 
U CD 83C 



MWKNNMVEQM QEDVISLWDQ SLKPCVKLTP LCVTLNCTTA NFTNPNL 
MWKNNMVEQM QEDVISLWDQ SLKPCVKLTP LCVTLNCTNA NLTNGSS " " 
MWKNKMAEQM QEDVISLWDQ SLKPCVKLTP LCVTLWCTNV NATNVSn" 
MWKNNMVEQM HEDT.TSLWDQ SLKPCVKLTP LCVTLDCHNV NSS 
MWKNNMVEQM HEDIISLWDQ SLKPCVELTP LCVTLDCYNV SS 
MWKNNMVEQM HVDIISLWDQ SLKPCVKLTP LCVTLDCQNF KN 
MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLDCHNF NN 
MWKNSMVEQM HEDIISLWDQ SLKPCVQLTP LCVTLHCQDN LT 
MWKNNMVEQM HVDIISLWDQ SLKPCVKLTP LCVTLECHNY NYT 
MGKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTDL KK 
MGKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTEV KT 
MWKNDMVEQM HEDIISLWNE GLKPCAKLTS LCVTFTCINA T 
MWENSTVEQM HEDIISLWDE GLKPCVKLTP LCVALNCSNA TIIINS 
MWKNNMVEQM HEDIISLWEE GLKPCVKLTP LCVALNCGDA TIK 
MWKNDMVEQM HTDIJSLWDQ SLKPCVKLTP LCVTLNCTDF KA 
MWKNNMVEQM HADIISLWDQ SLKSCVKLTP LCVTLNCTDA TS 
MWKNNMVDQM HEDIISLWDE SLKPCVKLTP LCVTLTCTNA TLGNKTLGNN 
MWENHMVEQM HEDIISLWDE SLKPCVKLTP LCVTLICTNI NITSTNS 
MWKNHMVQQM HEDIISLWDE SLKPCVKLTP LCVTLNCTMV TDHGIN 
MWKNNMVEQM HEDIISLWEE SLKPCVKLTP LCVTLNCTNV NAT ' " 'k 
MWKNNMVEQM HEDIISLWDE SLKPCVFCLTP LCVTLNCAEV TS 
MWKNNMVEQM HEDVISLWDE SLKPCVKLTP LCVALNCTDA R 
MWKNNMVDQM HEDIISLWDQ SLKPCVKLTP RCVTLNCTDA SRN S 
MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCSDE LRNNG ' "t 
MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTDE LRN * S 

MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCTNW VTD 
MWKNNMVEQM HTDIISLWDQ SLKPCVKLTP LCVTLNCTNA TN 
MWENNMVEQM HTDIISLWDQ SLKPCVKLTP LCVTLDCRNI AT 
MWKNDMVEQM HKDIISLWDQ SLKPCVKLTP LCVTLNCTNA TT 
MWKNNMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLHCSDV NI 
MWKNNMVDQM HEDIISLWDE SLKPCVKLTP LCVTLNCTKA II 
MWKNNMVEQM HADIISLWDQ GLQPCVKLTP LCVTLNCSEK IN 
MWKNNMVEQM HEDIISLWDE SLKPCVKLTP LCVTLNCTEI N 'n 
MWKNNMVEQM QEDIISLWEE SLKPCVKLTP LCITLNCTNV N 
MWKNNMVEQM HEDIISLWDE SLKPCVKLTP LCVTLNCTDV TNKGWKr'nn 
MWVNDMVEQM HTDIISLWDQ SLKPCVKLTP LCVTLDCSSV NA 
MWDNDMVEQM QTDIISLWDQ SLKPCVKLTP LCVTLDCSNI TR 
MWENNMVEQM HTDIISLWDQ SLKPCVKLTP LCVTLNCTNV RN 
MWKNPMVDQM QEDIISVWDE SLKPCVKITP LCVTLNCSDV NSNNS 
MWKNDMVDQM QEDIISVWDE SLKPCVKITP LCVTLNCSNI TSNSN 
MWKNNMVEQM HTDIISLWDE SLKPCVKLTP LCVTLTCTNV TN 
MWKNNMVEQM HTDIISLWDE SLKPCVELTP LCVTLNCTDV KG 
MWENKMADQM QEDIISLWKQ SLKPCVKLTP LCVTMLCNDS YGEER 
IWKNYMVEQM QEDIISLWDQ SLKPCVQMTF LCVQMECTN 
IWKNYMVDQM HEDIISLWEQ SLKPCEKMTP LCVQMNCVD 
IWKNYMVEQM QEDIISLWEQ SLKPCVQMTF LCVQMNCTNY VQ 
IWENYMVEQM QEDIISLWEQ SLKPCVQMTF LCVQMNCTN 
MWKNKMVEQM HEDIISLWDQ SLKPCVKLTP LCVTLNCIDV KN. . 
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00BW0762_1 
00BWO768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
O0BW1859_5 
OOBWl 880^2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2087_2 
00BW2127_2 
00BW2128_3 
00BW2276_7 
00BW3819_3 
00BW3842_8 
00BW3871_3 
00BW3876_9 
00BW3886_8 
00BW3 8 91_6 
00BW3 970_2 
00BW5031_1. 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3 932_1 
99BW4 642_4 
99BW4 745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q23_A 
A_SE_SE659 
A SB SE725 
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VOCTHGIKPV VSTQLLLNGS LSEE.GIVIR SENITNNART IIVHLNEsJ^ 
VQCTHGIKPV VPTQLLLNGS LAEE.EIIIR SEALTNNAKT IIARLNKSVE 
VQCTHGIKPV VSTQLLLNGS LAEE.EIIIR SENLAKNDKT IIVHLNESVE 
VLCTHGIKPV VSTQLLLNGS LSEG.EIMIR SENLTDNAKT IIVQLNKPVE 
VQCTHGIKPV VSTQLLLNGS LAEE.EIVIR SENITNNAKI IIVHLNETVD 
VQCTHGIKPV VSTQLLLNGS LAEG.EIIIR SENMTDNVKP IIVHLNESVE 
VQCTHEIKPV VSTQLLLNGS LAEE.QIIIR SENMTNNAKT IIVHLKKPVQ 
VQCTHGIKPV VSTQLLLNGS LAEK.EIIIR SENLTNNAKI IIVHLKDPVN 
VQCTHGIKPV VSTQLLLNGS LAEE.EIIIR SENLTNNVKT IWHLNESIQ 
VQCTHGIKPV VSTQLLLNGS LAEG.EIIIR SKNLTDNART IIVHLNESVQ 
VQCTHGIKPV VSTQLLLNGS LAEE.DIIIR SENLTDNVKT IIVHLNESVE 
VQCPHGIKPV VSTQLLLNGS LAEE.EIIIR SENIEDNVKT IIVHLNESIE 
VQCTHGIKPV VATQLLLNGS LAEE.EIVIR FKNITNNAKI IIVQLNTSVG 
VQCTHGIKPV VSTQLLLNGS LAEB.GIIIR SENLTDNAKT ITVQLDQAVE 
VQCTHGIRPV VSTQLLLNGS LAEG.EIIIR SBNLADNAKT IIVHFNESVE 
VQCTHGIKPV VSTQLLLNGS LAEK.EIIIR SKNITDNVKT IIVHLNEAVE 
VQCTHGIKPV VSTQLLLNGS LAEE.EIIIR SENLTNNAKT IIVHLNDSVE 
VQCTHGIKPL VSTQLLLNGS LAQQ.QIMIT SENLTNNAKI IIVHLKEAIN 
VQCTHGIKPV VSTQLLLNGS LAEE.IIIR. SENLTNNAKT IIVQLKEPVK 
VQCTHGIKPV VSTQLLLNGS LAEE.EIIIR SENLTNNVKT IIVHLNKSVE 
VQCTHGIKPV VSTQLLLNGG LAEK.EIIIR SENLTNNVKT IIVHLNESVE 
VQCTHGIKPV VSTQLLLNGS LAEG.EIIIR SKNLSDNAKI IIVHLNESVG 
VQCTHGIKPV VSTQLLLNGS lAEG.EIIIR SENLTNNAKT IIVHLNESVK 
IQCTHGIKPV VSTQLLLNGS LAEK.DIIIR SENLTNNIKT IIVHLNDSVQ 
VQCTHGIKPV VSTQLLLNGS LAEG.EIIIR SENLTNNAKT IIVHLNESIE 
VQCTHGIKPV VSTQLLSNGS LSEK.EIIIR SENLTNNVKT IIVHLNESVE 
IQCTHGIKPV VSTQLLLNGS RAEK.EIIIR SENMTNNAKT IIVHLNESIE 
VQCTHGIKPV VSTQLLLNGS LA.E.ETVTR SENISDNAKT TTVHLNESVE 
VQCTHGIKPV VSTQLLLNGS LAEE.DIIIR SENLTDNVKT IIVHLNESIE 
VQCTHGIKPV VSTQLLLNGS LAEE.EIIIR SENLTDNAKI IIVHLNESVR 
VQCAHGIKPV VSTQLLLNGS VAKG.EIIIR SENLTNNAKI IIVQLNKPVK 
VQCTHGIKPV VSTQLLLNGS LAEE.KIIIR SGNVTNNAKT IIVHLNESVE 
VQCTHGIKPV VSTQLLLNGS LAEK.EIIIR FKNITNNAKT IIVHLNESVE 
VQCTHGIKPV VSTQLLLNGS LAEE.EIIIR SENITDNVKT IIVHLNKSVE 
VQCTHGIKPV VSTQLLLNGS LAEG.EIIIR SKNLSNNAYT IIVHLNDSVE 
VQCTHGIKPV VSTQLLLNGS LAEE.EIIIR SENLTNNAKT LIVHLNESVE 
VQCTHGIKPV VSTRLLLNGS LAEE.EIIIR SENLTNNAKI IMVQLNESIE 
VQCTHGIKPV VSTQLLLNGS LAEK.EIIIR SKNITDNVKT IIVHLNESVE 
VQCTHGIKPV VSTQLLLNGS LAEE.EIIIR SENLTDNAKT IIVHFNESVO 
VQCTHGIKPV VSTQLLLNGS LAEE.EIIIR SENLTNNVKT IIVHLNESVE 
VQCTHGIKPV VSTQLLLNGS LAEK.EIVIR SENLTDNVKT IIVHLNQSVQ 
VQCTHGIKPV VSTQLLLNGS LAEE . EWIR SENLTNNAKT IIVQLKEPVK 
VQCTHGIKPV VSTQLLLNGS LAEK.EIIIR SENITNNIKT IIVHLNEPVE 
VQCTHGIKPV VSTQLLLNGS LAEE.EIIIR SKNITNNANT IIVQLKDPVD 
IQCTHGIKPV VSTQLLLNGS lAEE.EIIIR SENLTDNVKT IIVHLKDPID 
VQCTHGIKPV VSTQLLLNGS lAEE.EIIIR SENLTNHFRT IIVQLNQSIE 
VQCTHGIKPV VSTQLLLNGS LAEE.EIVIR SENLTNNVKT IIVHLNESIE 
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VQCTHGIRPV VSTQLLLNGS LAEE.EVMIR SENITDNAKN IIVQFDKPVE 
VQCTHXIKPV VSTQLLLNGS LAEKX.VMIR SENITDNVKI IIVQLTEPVN 
VQCTHGIKPV VSTQLLLNGS LAEKN.ITIR SENITNNAKI IIVQLVQPVT 
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VQCTHGIKPV VSTQLLLNGS LARBK.VMIR SENITNNVKN IIVQLKBPVE 
VQCTHGIRPV VSTQLLLNGS LAETE.VMIR AEMITNNIKN IIVQFNKSVE 
VQCTHGIRPV VSTQLLLNGS LAKEE.VRIR SENISDNAKT IIVQFTKPVE 
VQCTHGIRPV VSTQLLLNGS LAEGK.VMIR SENITNNVKN IIVQLNBSVT 
VQCTHGIKPV VSTQLLLNGS LAERE.IRIR SBNFTNNAKT IIVQLVNPVK 
VQCTHGIKPV VSTQLLLNGS LAEKE.VIIR SENITNNVKN IIVQLABPVR 
VQCTHGIKPV VSTQLLLNGS LAEEE.IIIR SBNITNNAKT IIVQLNETVO 
VQCTHGIKPV ISTQLLLNGS LSETG.VKIR SBNITNNAKT IIVQLDEAVE 
VQCTHGIKPV VSTQLLLNGS LAEEE.IIVR SENLTMNAKI IIIQLNETVK 
VQCTHGIKPV VSTQLLLNGS LAEK. .WIR SBNUIINAKT IIVQFDSPVK 
VQCTHGIKPV VSTQLLLNGS LA.BGKVRIR SBNITDNTKN IIVQFTEPVT 
VQCTHGIKPV VSTQLLLNGS LAKBB.VIIR SBNITNNAKN IIVQFVKPVT 
l^^^^^ VSTQLLLNGS LA..EKVIIR SKNITDNTKN IIVHFNESVQ 
VQCTHGIKPV VSTQLLLNGS LA.EEEIMIR SENLTDNTKN IIVQLNETVT 
VQCTHGIKPV VSTQLLLNGS LA.EEEIIVR SENFTNNAKV IIVQLKEPIE 
VQCTHGIKPV VSTQLLLNGS LA.EGBIVIR SENLTDNAKV IIVQLNKTIQ 
VQCTHGIRPV VTTQLLLNGS LA.EGEIIIR SENITENTKN IIVQLNBTVE 
VSTQLLLNGS LAEKE.VRIR SENPSDNAKI IIVQLAKPVN 
VQCTHGIKPV VSTQLLLNGS lA.BEEIlIR SBNITNNAKT IIVQLNNTVE 
VQCTHGIRPV VSTQLLLNGS LA.BKEIVIR SDNFTDNAKS IIVQLNESVE 
,^2™^^^^ VSTQLLLNGS LA.EEEWIK FSNFTDNARV IIVQLNESVE 
Y^I^^^^^ VSTQLLLNGS LA.BEEWIR SDNFTDNAKT IIVQLKESVE 
VQCTHGIRPV VSTQLLLNGS LA.EKEWIR SDNFTDNTKT IIVHLNESVE 
VQCTHGIRPV VSTQLLLNGS LA.BEEWIR SVNFTDNAKT IIVQLNTSVE 
VQCTHGIKPV VSTQLLLNGS LA.BEEVIIR SSNFTNNAKI IIVQLNKSVE 
VQCTHGIRPV VSTQLLLNGS LA.EKEWIR SENFTONAKT IIVQLKBPVE 
VQCTHGIRPV VSTQLLLNGS LA.BBKWIR SDNFTDNVKT IIVQLKEAVE 
IQCTHGIRPV VSTQLLLNGS LA.BBEVVT.R SDNFTDNAKT IIVHLNESVE 
VQCTHGIRPV VSTQLLLNGS LA.EBEIVLR SBNFTNNAKT IIVQLNASVE 
VQCTHGIRPV VSTQLLLNGS LA.BEEWIR SANFSNNAKT IIVQLNESVA 
^S'^Q^^^GS lA.EEEILIK SBNITNNAKT IIIQLNKSVK 
VQCTHGIKPV VSTQLLLNGS LA.BEEWIR SANFSDNAKT IIVQLKEAVE 
VQCTHGIRPV VSTQLLLNGS LA.BEEWIR SSNFTDNAKl IIVQLNETVB 
VQCTHGIRPV VSTQLLLNGS LA.EEKWIR SDNFTDNAKT IIVQLNESVK 
VQCTHGIRPV VSTQLLLNGS LA.BEEWIR SBNPTDNAKT IIVHLNESVQ 
w™^^'''''' VSTQLLLNGS LA.EBDIVIR SENFTDNAKT IIVQLNESVV 
VQCTHGIRPV VSTQLLLNGS LA.BEEWIR SENFTDNVKT IIVQLNASVO 
VQCTHQIRPI VSTQLLLNGS LA.EBEWIR SDNFTNNAKT IIVQLNESVA 
VQCTHGIRPV VSTQLLLNGS LA.EEDIVIR SENFTDNAKN IIVQLNVSIE 
VQCTHGIRPV VSTQLLLNGS LA.EBEWIR SANFTNNAKT IIVQLKESVE 
VQCTHGIRPV VSTQLLLNGS LA.BEEIVIR SBNFTNNAKT IIVQLNESW 
VQCTHGIKPV VSTQLLLNGS LA.BKDIIIR SQNISDNAKT IIVQLNVSVP 
IQCTHGTKPV VSTQLLLNGS LAEB.BIIIR SKNLTDNVKT IIVHLNESVE 
VQCTHGIKPV VSTQLLLSGS LAEE.EIVIR SENLTNNAKI IIVHLNKTVR 
VQCIHGIKPV VSTPLLLNGS LAEK.EIIIR FKIITNNAKT IIVHLNESVE 
VQCTHGIKPV VSTQLLLNGS LAEB.EIIIR SENITDNVKT IIVHLNKSVE 
VSTQLLLNGS LAEGGEIIIR SKNLSNNAYT IIVHLNDSVE 
VQCIHGIKPV VSTQLLLNGS lAEG.ETIIR FENLTNNAKI IIVQLNESVE 
VQCTHGIKPV VSTQLLLNGS LAEG.EIIIR SENLTNNVKT IIVHLNQSVE 
,^°^™°^^^ VSTQLLLNGS LAEG.EIIIR SENLTNNAKT TTVHLNQSVQ 
VQCTHGIKPV VSTQLLLNGS LAEG.EIIIR SENLTDNVKT IIVHLNQSVE 
VQCTHGIKPV VSTQLLLNGS LSEG.EIIIR SENLTNNVKT IIVHLNKSVE 
VQCTHGIKPV VSTQLLLNGS LAEG.GIIIR SENLTNNVKT IIVHLNQPVE 
VSTQLLLNGS LAEE.DIIIR SENLTNNAKT IIVHLNKSVE 
VQCTHGIKPV VSTQLLLNGS LAEB.EIIIR SEDLTDNAKT IIVHLNKSIB 
y,™*^^"^^ VSTQLLLNGS LAEE.EIIIR SENLTNNAKT IIVHLNKSVE 
^^S^^*^^^ VSTQLLLNGS LAEE.EIIIR SENLTNNAKT IIVHLNKSVE 
Xo^^'^^^ VSTQLLLNGS LAEB.BIIIR FENLTNNAKT IIVHLNKSVE 
VQCTHGIKPV VSTQLLLNGS LAEE.KIIIR SENLTNNAKT IIVHLHESVE 
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QIINMWQKVG RAMYAPPIEG NITCISNITG LLLTRDGG YE ' 'aNHTE 
QIINLWQEVG RAMYAPPIAG NITCKSNITG LLLTRDGGGS NTTN ATE 
QIINMWQEVG RAMYAPPIAG NITCKSKITG LLLTRDGGKQ "nESK 
QIINMWQGVG RAMYAPPIEG NITCNSNITG LLLTRNRGRE NGD* * 'nTTE 
QIINMWQGVG RAIYAPPIEG NITCKSNITG LLLTRDGGKG NDT * AE 
QIINMWQKVG RGIYAPPIEG SITCNSNITG LLLVRDGG.. IN TSTVE 
QIINMWQGVG RAMYAPPIAG NITCTSNITG LILTRDGGG. NE***TNETE 
QIINMWQEVG RAMYAPPIAG NITCKSNITG ILLTRDGGED TKn' ' KTE 
QIVNMWQGVG RAIYAPPIAG NITCNSSITG LLLLRDGGTE TENn'"'rte 
QIINLWQEVG RAMYAPPIEG NITCKSNITG LLLTRDGGTN . N " *NNTE 
QIINMWQGVG RAIYASPIEG SITCKSNITG LLLVHDGG . NSNT * ' STE 
QIINMWQEVG RAIYAPPIAG NITCTSNITG LLLTRDGEPS TE 
QVINMWQRVG QAIYAPPIEG IITCNSSITG LLLVRDGD . NQ TSDTE 
QIINMWQEVG RAIYAPPIRG IITCTSNITG LLLTRDGGNT GGn' * TTE 
QIINMWQEVG RAMYAPPIAG NITCTSNITG LLLTRDGG. N GG ' "nNTE 
QFIRMWQRVG QAMYAPPIAG NITCRSNITG LLLTRDG " KNDTE 

QIINMWQGVG RAMYAPPIAG RIICKSNITG LLLVRDGGQD n! ! ivMNATE 
QIINMWQKVG RAIYAPPIAG KITCKSNITG LLLVRDGGGG NN TATE 
QIINMWQGVG RAMYAPPIAG NIICKSNITG VLLTYDGGEE N " E 
QIINMWQGVG RAMYAPPIKG SITCRSNITG LLLTRDGGLN RS . . TEEPE 
QIINMWQGVG RAIYAPPIAG NITCVSNITG LLLTWDGGHQ SN * E 
QIINMWQKVG RAMYAPPIAG NLTCESDITG LLLTRDGGKT G * PNDTE 
QIINMWQEVG RAIYAPPIAG NITCKSNITG LLLTRDGGLN NDS E 
QFINLWQEVG RAMYAPPIAG NIICKSNITG LLLTRDG D KNDSE 

Ql INRWQEVG RAMFAPPIAG NITCKSNITG ILLVRDGGNT SEN* ' IE 
QIINMWQKVG RAIYAPPIEG NITCSSSITG LLLARDGG LD * *OTTTE 
QIINMWQGVG RAMYAPPIEG NITCKSNITG LLLVRDGGTE ENN TGTE 
QIINMWQGXG QAMYVPPIAG NITCRSNITG LLLTRDGGK. VTGNTTE 
QIINMWQGVG RAMYASPIAG NITCKSNITG LLLTRDGG. NE TSGIE 
QIINTWQEVG RAIYAPPIAG NIICISNITG LLLTRDGGKT ND ' * *TNDTE 
QIINMWQEVG RAMYAPPIAG NITCRSNITG LLLTRD.GGN TTE * TKE 
QIINMWQGVG RAMYAPPIAG NITCISNITG LILTRDGG. . VN RSDTE 
QIINMWQEVG RAIYAPPIKG NITCESNITG LLLTRDGGSN DTt" E 
QIINMWQGVG QAMYAPPIAG NITCKSNITG ILLTRDGGIN NTN GTE 
QIINMWQKVG RAIYAPPIAG NITCSSRITG LLLTRDGGKN ' * 'dTHE 

QIINMWQEVG RAMYAPPIAG NITCKSNITG LLLVRDGGNN NTT ' E 
QIINMWQKVG RAMYANPIEG NITCRSNITG LLLENDG N ' * "m 

QIINMWQKVG RAMYAPPIAG NITCKSNITG LLLVRDGGTA TD E 
QIINMWQEVG RAMYAPPIAG NITCQSNITG LLLTRDGGTE TD * ' "nkTE 
QIINMWQEVG RAMYAPPIEG NITCKSNITG LLLVRDGGGK N. ATNDTE 
QIINMWQEVG RAMYAPPIAG RIICNSTITG LILTRDGGNT N NTE 
QI INRWQEVG RAMYAPPIAG NITCTSNITG LLLVRDGGRT SD STKE 
QIINMWQRVG RAMYAPPIAG VIKCTSNITG MILTRDG. .G KNS INE 
QIINMWQRVG RAMYAPPIAG IIKCTSNITG IILTRDG..G NNG 'tNE 
QIVNMWQRVG RAMYAPPING TIKCTSNITG MILTRDGNSG GNA TNE 
QIINMWQRVG RAMYAPPIAG IINCTSNITG IILTRDGEKG GDN TIE 
QIINMWQRVG QAMYAXPIKX SIRCESNITG LLLTRDGXGX TNX SNE 
QIINMWQRAG QAMYAPPIPG VIKCESNITG LLLTRDGGKD NN 'vNB 
QIINMWQRAG KAMYAPPIQG VIRCESNITG LILTRDG.GD AG ENE 
QIINMWQRAG QAIYAPPIPG IIRCESNITG LLLTRDG. GV VNS TNE 
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CRF01_AE_C 
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QIINMWQRVG QAMYAPPIRG 
QIINMWQRAG KAIYAPPIPG 
QIINMWQRAG QAIYAPPIQG 
QIINMWQRTG QATYAPPIPG 
QIINMWQRVG QAMYAPPIQG 
QIINMWQRVG QAMYAPPIQG 
QIINMWQRVG QAMYAPPIQG 
QIINMWQRTG^ QAMYAPPIQG 
QIIRMWQRTG QAIYAPPIPG 
QIINMWQRVG QAMYALPIRG 
QIINMWQEVG RAMYANPIAG 
QIINMWQRAG RAIYAPPIQG 
QIINMWQRVG QAMYAPPIQG 
QIVNMWQRVG QAMYAPPIKG 
QIINMWQKTG KAMYAPPIAG 
QIVRMWQRVG QAMYAPPIAG 
QIVRMWQRVG QAMYAPPIAG 
QIVNMWQRVG RAMYAPPIAG 
QIVNMWQRVG QAMYAPPIKG 
QIVRMWQRVG QAIYAPPIAG 
QIINMWQKVG KAMYAPPING 
QIVNMWQEVG KAMYAPPIEG 
QIINMWQEVG KAMYAPPISG 
QIINMWQEVG KAMYAPPIGG 
QIINMWQKVG KAMYAPPISG 
QIVNMWQEVG KAMYAPPISG 
QIINRWQEVG KAMYAPPITG 
QIVNMWQEVG KAMYAPPITG 
QILNLWQEVG KAMYAPPISG 
QIINRWQEVG KAMYAPPISG 
QIINMWQGVG KAMYAPPISG 
QIINMWQRVG KAMYAPPIEG 
QIINMWQEVG KAMYAPPISG 
QIINMWQEVG KAMYAPPISG 
QIINMWQEVG KAMYAPPIKG 
QIINMWQEVG KAMYAPPIEG 
QIINMWQKVG KAMYAPPITG 
QIVNMWQEVG KAMYAPPISG 
QIINMWQEVG KAMYAPPIGG 
QIINRWQEVG KAMYAPPIEG 
QIINMWQEVG KAMYAPPIDG 
QIINMWQEVG KAMYAPPIRG 
QIVNMWQEVG RAMYAAPIAG 



AIRCKSNITG LLLTRDGGNS NSS TNE 

IIKCVSNITG LILTRDG.GS NNS TNE 

VXRCESNITG LILTRDG.GN DNN ESE 

VIQCRSNITG LLLTRDGGVT NNT. . NNE 

VIKCESNITG LILTRDG.GV NSS DSE 

VIRCESNITG LLLTRDG.GT NNT KNE 

IIKCVSNITG LILTRDGK.S SNS TDE 

VISCVSNTTG LLLTRDG.GN NNT... TTE 
EINCVSNITG LLLTRDG. .G NNI. . ! !tNE 

VIRCESNITG LJLTRDG.GN NTS TNE 

NITCNSNITG LLLTRDGGVN ET. . . .TETE 
VINCVSDITG LILTRDGGVN .NT.N. . E 
VIKCTSNITG LILTRDG.GG NNS. . INA 
NITCVSNITG LILTIDXG. . . .N.MSAENF 
VINCLSNITG LILTRDGGNS .SD.NS DNE 

KITCRSNITG LILTRDGGNP N NTNNE 

DITCRSNITG LLLTRDGGVN N TGNE 

NITCRSNITG IILTRDGG. . .SN.NBSTNB 

VIKCESNITG IIiLTRDGVG. NNT ANE 

NITCTSNITG LLLTRDGGYT . .N.NTNGTE 
QIRCSSNITG LILTRDGGNQ .... . ENKTE 
QIRCSSNITG LLLTRDGGNN 
QIRCSSNITG LLLTRDGGKN 
LIRCSSNITG LILTRDGGND 
QIRCSSNITG LLLTRDGGNS 
QIRCSSKITG LLLTRDGGKN 
TISCSSNITG LLLTRDGGRG 
QIRCASHITG LLLTRDGGRE 
QISCSSNITG LLLTRDGGNT 
LIRCSSNITG LLLTRDGGNE 
QIRCSSNITG LLLTRDGGKD 
LIRCSSNITG LMLTRDGGTN 
QIRCTSNITG LLLTRDGGTS 



.E 
.K. 
.N. 
-N. 

.E. 

.N. 



. S . KPTE 
. D . NETE 
. S . STTE 
.N. .ESE 
.TTNGIE 
.N. .ETE 
.NTNETE 
NT . TGNTTE 
NN . GTNGTE 
E. .NKTGTE 

D SEVE 

D. .T.NTTE 



QIWCSSNITG LLLTRDGGKN .SSTE 



QIRCSSNITG LLLTRDGGK. 
QIRCSSNITG LLLTRDGGKD 
QIRCSSNITG LLLTRDGGNS 
QIKCISNITG LLLTRDGGED 
QISCSSNITG LLLTRDGGTN 
QIRCLSNITG LLLTRDGGSS 
QIRCSSNITG LLLTRDGGN. 
QIRCSSNITG LLLTRDGGK. 



QIINMWQGVG RAMYAPPIEG 
QIINMWQGVG RAIYAPPIAG 
QFINLWQEVG RAMYAPPIAG 
QIINRWQEVG RAMFAPPIAG 
QIINMWQKVG RAIYAPPIEG 
QIINMWQGVG RAMYAPPIEG 
QIINMWQEVG RAMYAPPIAG 
QIINMWQEVG RAMYAPPIEG 
QIINMWQEVG RAMYAPPIAG 
QIINMWQEVG RAMYAPPIAG 
QIINMWQEVG RAMYAPPIEG 
QWNMWQEVG KAMYAPPISE 
QIVNMWQEVG RAMYAPPISE 
QVIKMWQEVG QAMYAPPIDE 
QIINMWQGTG QAMYAPPIDG 
QIIRMWQGAG QAMYAPPISG 
QIINMWQGVG QAMYNPPISG 



.NBSEIE 
.T. .DTNDTE 
. . . .TETETE 
.T. .T.NTTE 
.V. .T.NDTE 
- E . . E . NQTE 
. . . . SNETTE 
.DTNGTE 
NNQTEE 



NITCSSNITG LLLTRDGG. . ^ 

ILTCRSNITG LLLTRDGGTG T MHDTE 

NITCISNITG LLLTRDGGTT RNN ESE 

NIICKSNITG LLLTRDG. . . .D. . . KNDSE 

NITCKSNITG ILLVRDGGNT SEN IE 

NITCSSSITG LLLARDGG. . LD. . .NVTTE 

IIMCRSNITG LLLTRDGAKE PH STKE 

NITCTSNITG LLLVHDGGIK EN . DTENKTE 
NITCKSNITG LLLVRDGGAE AK. . .TNNTE 
NITCKSNITG LLLVRDGGRG ND. .TENNTE 
NITCKSNITG ILLERDG. .G SG...SNGTE 
KITCRSNITG LLLVRDGGED KNNTETNKTE 

AVNCVSNITG IILTRDGGNA TNET 

VINCVSNITG ILLTRDGGIN QNQTNK. .NE 

AINCVSNITG ILLVRDGGKI ENET IE 

KINCVSNITG ILLTRDGG. . ANNTS...NE 
IINCVSNITG ILLTRDGGS. ANNTN. . .NE 
NINCVSNITG ILLTRDGGGG NGTNN...EE 
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O_CM_ANT70 

0_CM_MVP51 

0_SN_99SE_ 

0_SN__99SE_ 

U CD 83C 



QIINMWQEVG QAMYAPPITG KINCVSNITG ILLTRDGG.. ANNKS SE 
OIINMWQGAG QAMYAPPISG RINCVSNITG ILLTRDGG. . VNNTD NE 
QIINMWQGAG QAMYAPPING TINCISNITG ILLTRDGGD. NNNTI *NE 
QIVNMWQKVG LAMYAPPISG EIRCKSNITG LLLTRDG.GS NNS TNE 
QIVNMWQKVG RAMYAPPIPG EIRCESNITG LLLTRDG.GS NNS TNE 
QIINMWQKVG QAMYAPPIQG VIRCDSNITG LLLTRDG.GS NNN TPE 
QIVNMWQKVG QAMYAPPIQG IIRCDSNITG LLLTRDG.G. NNS TNE 
QIVRMWQKVG QAMYAPPIPG EIRCESNITG LLLTRDG.GN DNN 'nTE 
QIINMWQKVG QAIYAPPIEG VIRCDSNITG ILLTRDG.GD NTN GDE 
QIINMWQEVG KARYAPPIAG QIRCSSNITG LLLTRDGGNQ .S 'nVTE 
QIINMWQEVG KAMYAPPIAG QIRCSSNITG LLLTRDGGNQ .N NVTE 

QFVRMWQEVG QAMYASPIAG SXNCSSDITG IILTRDG GTNNTE 

QIVRMWQGVG QAMYAPPIAG SINCSSDITG IILTRDGGIS NNN.ETNDNE 
QIVNRWQEVG QAIYAPPLQG SLTATQVITG IILTRDGG.. .NR.SDTGNE 
QIVRMWQGVG QAMYAAPIAG NIACNSTITG ILLARDGGNG .ND SSNDTE 
QIINMWQGVG QAMYAAPIAG NITCNSNITG ILLTRDG..G .VN.ITNDTE 

QIVRMWQRVG QAMYAPPIAG NITCVSNITG IILTRDGN.N EN VSE 

QIVRMWQRVA QAMYAPPIAG NIICTSNITG LLLTRDGGRN DS . . ' NSE 
QIVRMWQRVG QAIYAPPIAG NITCISNITG LLLTRDGN.T NT. . . TSE 
QIIRMWQRVG QAMYAPPIAG NITCTSNITG LLLTRDGH.N D. . . TE 
QIVRMWQRVG QAMYAPPIQG EIRCDSNITG LLLTRDGG . . : . . !lNSTNE 
QIINMWQRVG QAVYAPPIQG ELRCDSNITG LLLTRDGGEG N DTIGKE 
QIINMWQEVG KAMYAPPIEG QINCSSNITG LLLTRDGGAN .NT.Q...ND 
QIIKMWQAG. .AIYAPPIER NILCSSNITG LLLTRDGGIN .NS T NE 
QIVNLWQRVG KAMYAPPIEG LIKCSSNITG LLLTRDGGAN .NS.S HE 
QIINMWQEVG KAMYAPPIEG FINCSSNITG LLLTRDGGAI .NS SQ* NE 

QIVNMWQGVG RAMYTSPIAG NITCNSNITG LLLTRDGG NESNIE 

QIVNMWQEVG RAMYANPIAG NITCNSNITG LLLTRDGG LNSTNE 

QFVNMWQEVG RAMYAAPIAG NITCNSNITG LLLTRDGG. . QS NNSDSE 
QIINMWQGVG QAMYSAPIAG RINCNSTITG LLLTRDGG.. QSN.DTNRTE 
QIVNMWQRVG QAMYAPPIAG KIQCNSNITG LLLTIDGG . . .... EGNESE 

QIINRWQGVG QAMYAPPIAG NITCRSNITG MILTRDGGNS N. . .DTIDNE 
QIVRMWQRVG QAMYAPPIAG NITCRSNITG LILTRDGGDN N. . STSE 
QIVRMWQKVG QAMYALPIAG NLVCKSNITG LILTRDGGNN N DSTEE 
QIVRMWQRVG QAMYAPPIAG NIECNSSITG LILTRDGGNN NNT.NTSESE 

QTVNMWQRVG QAMYAPPIRG NITCISNITG LILTFD R NNTNNV 

QIVNMWQRVG QAMYAPPIKG SITCVSNITG LILTYDED. . . .K GNNDNV 
QIVNMWQRVG RAMYAPPIQG NIMCVSNITG LILTIDEG. . . N ASAENY 
QIVRMWQRTG QAIYAPPIAG NITCKSNITG LLLTRDGGNR .NG.SENGTE 
QIVRMWQRTG QAIYAPPIAG NITCTSNITG LLLTRDGGNR GNG.SENGTE 
QIINMWQKVG QAIYAPPTAG NITCRSNITG MILTRDGGND N. . .NTRTEE 
QIINMWQKVG KAIYAPPIAG SINCSSNITG MILTRDGGNN . . THNE 

QIVNLWTRVG KGIYAPPIRG VLNCTSNITG LVLEYSGGPD TKET 

QWRSWIRGQ SGLYAPPIKG NLTCMSNITG MILQMDNTWN SSNN NV 
QLVRSWMKGE SRIYAPPIPG NLTCHSNITG MILQLDQPWN STGE N 
QWRSWIQGG SGLYAPPRKG NLTCSSLITG MILQLDMPWN STNNS NA 
QWRSWIQGG SGLYAPPRPG YLTCNSSITG MILQLDKTWN RTNNS ES 
QWRTWQGVG QAMYAPPIEG TIRCSSNITG LLLTRDGGNG N. . . ATQNE 
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551 

TFRPAGGDMR DNWRSELYKY K\ArBIKPLGI APTSAKRRW EREKP 
rT^3T °»™«^«^^KY KWBIKPU3V APTEaSrw ERE^^r 

DNWRSELYKY KWEVKPLGV APTKAKRRW EREKR 
IFRPGGGNMR DNWRSKLYKY KWEIKPLGV APNKAKRRW ERE^ p 
TPRPAGGEMR DNWRSELYKY KWEVKPLGI APTEaSrw S^R 

tfrpgggdmr nnwrselyky kweirplgv aptearrrw eS? R 

IFRPGGGDMR DNWRSELYKY KWKIKPLGI APTKAQRRVV Sl^R 
IFRPEGGDMR DNWRSELYKY KWEIKPLGV APtSw Sif R 
TP^^^n""^ DNWRKELYKY KWBIKPU31 APTS^W eS^ R 
IFRPIGGDMR DNWRSBLYKY KWBIKPLGL APTESKRRW ERE^ R 
DNWRSBLYKY KWEVKPLGL APTEaSrWNErS r 
IFRPGGGDMR NNWRSELYKY KWBIKPLGL APTGAKRRVV EREK ' R 
TFRPAGGDMR DNWRSBLYKY KWEIKPLGI APTKAKRRW ErSr 
IFRPEGGDMK NNWRSELYKY KWEIRPLGV APTKAKRRW ErS^ 
TPRPEGGNMR DNWRSELYKY KWEIKPLGV APtSSrW S'r 
TFRPAGGDMR DNWRSBLYKY KWEIKPLGL APTKAKRRW fiREK R 
TFRPGGGDMR DNWRSBLYKY KWEIKPLGV APTKaSrW llll'l' 
TFRPGGGDMR DNWRSBLYKY KWEIKPLGV APTKAKRRW EREK r' 
TFRPVGGDMR DNWRSBLYKY KWEIKPLGV APTeJSrw Sek r' 
IFRPGGGDMR DNWRSBLYKY KWEVKPLGI APTEaS^W ^Iku 
TFRPGGGDMR DNWRSBLYKY KWEVKPLGI APTGaSrVV EREK r" 
TPRPQGGBMR DNWRSBLYKY KWEIKPLGV APTT^RW EREK r' 
IFRPEGGDMR NNWRNELYKY KWEIKPLGI APTGAKRRVV ErS"r" 
TFRPGGGNMK DNWRSBLYKY KWEIKPLGV APTEaSw SS'r' 
TPRPGGGNMR DNWRNELYKY KWEIKPLGI APTEaSr^ ERBk'r" 
TPRPGGCDMR DNWRSBLYKY KWEIKPLGV APTSaSrW BrIk 
IFRPGGGNMK DNWRSBLYKY KWEIKPLGI APTGaS^W GREK r' 
TFRPAGGNMK DNWRSBLYKY KWEIKPLGI APTKaSrW ErS 
IFRPGGGDMR NNWRSBLYKY KWEIKPLGV APTGaSrW ErI^r' 
TFRPGGGDMR DNWRSBLYKY KWEIKPLGI APtSSw Se^ 
IFRPGGGDMR DNWRNELYKY KWEIKPLGV APTEA^RW EREK P ' 
TFRPIGGEMR NNWRSBLYKY KWEIKPLGI ApJSSrw EREK r" 
TFRPAGGDMR DNWRSBLYKY KWEIKPLGL APTKAKRRW EREK r' 
TFRPGGGNMK DNWRSBLYKY KWEVKPLGI APTR^RW EREk"J' 
TFRPQGGDMK DNWRNELYKY KWEIKPLGV APTEA^RW IreK r' 
IFRPEGGDMR DNWRSBLYKY KWEIKPLGI APTKATORW EREK p' 
TPRPGGGNMR DNWRSBLYKY KWEVKPLGV APtSSrw ISek p" 
IFRPAGGDMR DNWRSBLYKY KWEIKPLGL A^S^RW grEK r" 
IFRPGGGNMK DNWRSBLYKY KWEIKPLGV APTKaSrW EReJ'p' 
TFRPGGGDMR DNWRSBLYKY KWEIKPLGV aS^Srw S 
ippo^^r'' KWEIKPLGL APTK^W ERE^r' 

TFRPEGGDMR NNWRSBLYKY KWBIRPLGI APTGAKRRVV NREK r' 
TFRPGGGDMR DNWRSBLYKY KWEVKPLGI APTKAQRRVV EREk'r' 
TFRPAGGDMR DNWRSBLYKY KWEIKPLGV. APsJSSw llll 
TFRPGGGNMK DNWRSBLYKY RWEIKPLGI APtIaSrW BREK r' ' 
TFRPGGGDMR DNWRSBLYKY KWEIKPLGI APTEaSrW BREKr" 
IPRPGQQDMR DNWRSBLYKY KWEIKPLGI APTBaSw ErIk r" 
TFRPGGGDMR DSWRSELYKY KWEIKPLGV APTKaS^W ISkI" 
IFRPEGGDMR NNWRSBLYKY KWEIKPLGV APTKaSJw dSk 
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AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW21 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 

B_GB_GB8_C 

B_GB_MANC_ 

B_KR_WK_AF 

B_NL_3202A 

B__TW_TWCYS 

B_US_BC_LO 

B_US_DH123 

B_US_JRCSF 

B_US_MNCG_ 

B_US_P896_ 

B_US_RF_M1 

B_US_SF2_K 

B_US_WEAU1 

B_US_WR27__ 

B_US_YU2_M 

BF1_BR_93B 

C_BR_92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BW1 

C_BW_96BW1 

C_ET_ETH22 

C_IN_93IN1 

C_IN_93IN9 

C_IN_-93IN9 

C_IN_94IN1 

C_IN_95IN2 

CRF01_AE_C 

CRP01_AE__C 

CRF01_AE_C 

CRF01_AE_T. 

CRF01_AE_T 

CRFOl AE T 



VQQHLLKLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTTVPW 
AQQHLLKLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTNVPW 
AQQHLLKLTV WGIKQLQAQV LAVERYLRDQ QLLGIWGCSG KLICTTTVPW 
AQQHMLRLTV WGIKQLQARV MAVERYLKDQ QLLGIWGCSG KIICTTAVPW 
AQQHLLKLTV WGIKQLQARV LAVERYLRDQ QLLGIWGCSG KLICPTNVPW 
AQQHLLKLTV WGIKQLQARV LAVERYLQDQ QLLGIWGCSG KLICTTTVPW 
AQQHLLKLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTNVPW 
AQQHLLKLTV WGIKQLQARV LALERYLRDQ QLLGIWGCSG KLICTTNVPW 
AQQHLLKLTV WGIKQLQARI LAVERYLKDQ QLLGIWGCSG KIICTTNVPW 
AQQHLLKLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICATNVPW 
AQQHMLQLTV WGIKQLQTRV LAIERYLQVQ QLLGIWGCSG KLICTTSVPW 
AQQHLLKLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTNVPW 
AQQHLLKLTV WGIKQLQARV LALERYLKDQ QLLGIWGCSG KLICPTTVPW 
AQQHMLQLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTNVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLQDQ RLLGMWGCSG KHICTTFVPW 
AQQHMLQLTV WGIKQLQARV LAVERFLKDQ QLLGIWGCSG KLICTTNVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTNVPW 
AQQHLLQLTV WGIKQLQARV LAIERYLKDQ QLLGIWGCSG KLICTTNVPW 
AQQHLLKLTV WGIKQLQARI LAVERYLKDQ QLLGIWGCSG KIICPTNVPW 
AQQHLLRLTV WGIKQLQAKI LAVERYLQDQ QLLGIWGCSG KFICTTTVP 
AQQHLLQLTV WGIKQLQARI LAVERYLEDQ QLLGIWGCSG KLICTTSVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLRDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLRDQ QLLGIWGCSG KLICTTTVPW 
AQQHLLQLTV WGIKQLQARI LAVERYLKDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTTVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLRLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTTVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLQDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLRDQ QLLGIWGCSG KLICTTNVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTAVPW 
AQQHMLQLTV WGIKQLQARV LAVERYLRDQ QLLGIWGCSG KLICNTNVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTAVPW 
AQQHMLQLTV WGIKQLQARV LAVERYLQDQ QLLGIWGCSG KLICTTTVPW 
AQQHMLQLTV WGIKQLQARV LAVERYLKDQ QLMGIWGCSG KLICTTAVPW 
AQQHMLQLTV WGIKQLQARV LAVERYLKDQ QLLGFWGCSG KLICTTTVPW 
AQQHMLQLTV WGIKQLQARV LALERYLRDQ QLMGIWGCSG KLICTTSVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLRDQ QLLGIWGCSG KLICTTTVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLRDQ QLLGIWGCSG KLICTTAVPW 
AQQHLFELTV WGIKQLQARV LAVERYLKDQ QLLGIWGCSG KLICTTTVPW 
AQQHMLQLTA WGIKQLQARV LAVERYLRDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLRDQ QLLGIWGCSG KLICTTTVPW 
AQQHLLQLTV WGIKQLQARI LAVERYLKDQ QLLGLWGCSG KLICTTDVPW 
AQQHMLQLTV WGIKQLQTRV LAIERYLRDQ QLLGIWGCSG KLICTTAVPW 
AQQHMLQLTV WGIKQLQTRV LAIERYLKDQ QLLGIWGCSG KLICTTNVPW 
AQQHMLQLTV WGIKQLQTRV LAIERYLKDQ QLLGIWGCSG KLICTTAVPW 
AQQHMLQLTV WGIKQLQARV LALERYLRDQ QLLGIWGCSG KLICTTNVPW 
AQQHMLQLTV WGIKQLQARV LAIERYLKDQ QLLGIWGCSG KLICTTTVPW 
AQQHMLQLTV WGIKQLQTRV LAIERHLRDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLQLTV WGIKQLQTRV LAIERYLKDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLQLTV WGIKQLQTRV LAIERYLKDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLQLTV WGIKQLQTRV LAIERYLKDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLQLTV WGIKQLQTRV LAIERYLKDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLQLTV WGIKQLQTRV LAIERYLKDQ QLLGIWGCSG KLICTTAVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ KFLGLWGCSG KIICTTNVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ KFLGLWGCSG KIICTTSVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ QFLGLWGCSG KIICTTSVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ KFLGLWGCSG KIICTTAVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ KFLGLWGCSG KIICTTAVPW 
AQQHLLQLTV WGIKQLQARV LAVERYLKDQ KFLGLWGCSG KIICTTAVPN 
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CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02_AG_G 

CRF02_AG_N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04_cpx_ 

CRFOSDFB 

CRF05_DF_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06cpx_ 

CRFl l_Cpx_ 

CRFll_cpx_ 

D_CD_84ZR0 

D_CD_ELI_K 

P_CD_KrDK_M 

P_UG_94UG1 

F1_BE_VI85 

F1_BR_93BR 

F1_FI_FIN9 

F1_FR_MP41 

F2_CM_MP25 

F2KU_BE_VI 

G_BB_DRCBL 

G_NG_92NG0 

G_SE_SE616 

H_BE_VI991 

H_BE_VI997 
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J_SE_SE702 

j2sE_SE788 

K_CD_EQTB1 

K_CM_MP535 

N_CM_YBF30 

0_CM_ANT7 0 

0_CM_MVP51 

0_SN_99SE_ 

0_SN_99SE_ 

U CD 83C 



AQQHMLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLKLTV 

AQQHLLKLTV 

AQQHLLKLTV 

AQQHLLKLTV 

AQQHLLRLTV 

AQQHLLKLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLRLTV 

AQQHLLKLTV 

AQQQLLRLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLKLTV 

VQQHLLKLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHMLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHLLQLTV 

AQQHMLQLTV 

AQQHMLQLTV 

ARQHMLQLTV 

AQQHLLKLTV 

AQQHLLKLTV 

AQQQMLQLTV 

AQQHLLQLTV 

AQQHLLQLSI 

AQQQLLRLSX 

AQQHLLRLSV 

AQQQLLRLSV 

AQQQLLRLSV 

AQQHLLQLTV 



WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGVKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARI 

WGIKQLQARI 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARI 

WGIKQLQARI 

WGIKQLQARV 

WGIKQLQARI 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQTUII 

WGIKQLQARV 

WGIKQLRARV 

WGIKQLQSRV 

WGIKQLQARL 

WGIKQLQARV 

WGVKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLQARV 

WGIKQLRARV 

WGIKQLRARI 

WGIKQLQAKV 

WGIRQLRARL 

WGIRQLRARL 

WGIRQLRARL 

WGIRQLRARL 

WGIKQLQARV 



LAVERYLKDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LALESYLRDQ 

LALERYLRDQ 

LALERYLSDQ 

LALERYLRDQ 

LALEAYLKDQ 

IjALERYLKDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LALESYLKDQ 

LALESYLKDQ 

LALESYLRDQ 

LAVERYLKDQ 

LAVERYLRDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LALERYLRDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LAVERYLRDQ 

LAVESYLKDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LAIERYLKDQ 

LALERYLKDQ 

LAIERYLKDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LAVERYLRDQ 

LAVERYLKDQ 

LAVERYLKDQ 

LAVERYLRDQ 

LAVERYLKDQ 

LAIERYLRDQ 

LALETLLQNQ 

QALETLIQNQ 

LALETLIQNQ 

IiALETLIQNQ 

liAVERYLESQ 



KFLGLWGCSG 

KFLGLWGCSG 

KFLGLWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCFG 

QLLGIWGCSG 

QLLGLWGSSG 

QLLGLWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGLWGCSG 

QLLGLWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QLLGIWGCSG 

QILSLWGCSG 

QLLSLWGCKG 

QRLNLWGCKG 

QLLNLWGCKG 

QLLNLWGCKG 

QLLGLWGCSG 



KIICTTAVPW 

KIICTTAVPW 

KIVCTTAVPW 

KLICTTNVPW 

KLICTTTVPW 

KLICTTNVPW 

KLICTTTVPW 

KLICTTTVPW 

KLICTTTVPW 

KLICTTAVPW 

KLICTTAVPW 

KLICTTNVPW 

KLICTTNVPW 

RLICTTNVPW 

KHICSTSVPW 

KLICTTSVPW 

KLICPTNVLW 

KLICPTNVPW 

KLICPTNVPW 

KLICPTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KHICTTTVPW 

KHICTTNVPW 

RHICTTNVPW 

KHICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICPTTVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KLICTTNVPW 

KTICYTTVPW 

KLVCYTSVKW 

KLICYTSVKW 

KLICYTSVKW 

RLVCYTSVKW 

KLICTTTVPW 
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00BW0762_1 


naswsn . . 


0OBWO768_2 


NSSWSN, . 


00BW0874_2 


NNSWSN , . 


00BW1471_2 


NSSWSN. . 


00BW1616_2 


NSSWST . . 


00BW1686_8 


NASWSN. . 


00BW1759_3 


NHSWSN . . 


00BW1773_2 


NSSWSN. . 


0OBW1783_5 


NTSWSN . . 


00BW1795_6 


NVSWSN, . 


00BW1811_3 


NNSWSN. . 


00BW1859_5 


NSSWSN. . 


00BW1880_2 


NDSWSN . . 


00BW1921_1 


NSSWSN. . 


00BW2036_1 


NSSWSN. . 


OOBW2063_6 


NASWSN. . 


00BW2 087_2 


NSSWSN. . 


00BW2127_2 


NSSWSS . . 


00BW2128_3 


NSSWSN. . 


00BW2276_7 


NSSWSN. . 


00BW3819_3 


NSSWSN. . 


00BW3842_8 


NSSWSN. . . 


00BW3871 3 


NLSWSN. . . 


00BW3876_9 


NSSWSN. . . 


0OBW3 886_8 


NSSWSN. . . 


00BW3891_6 


NASWSN. . . 


00BW3 97 0_2 


NSSWSN. . . 


00BW5031_1 


NSSWSN. . , 


96BW01B21 


NSSWSN. . . 


96BW0407 


NNSWSN. . . 


96BW0502 


NSSWSN. . . 


96BW06_J4 


NSSWSN. . , 


96BW11_06 


NASWSN. . . 


96BW1210 


NSSWSN. . . 


96BW15B03 


NSSWSN. . . 


96BW16_2 6 


NVSWSN. . . 


96BW17A09 


NSTWSN. . . 


96BV?M01_5 


NSSWSN . . . 


96BWM03_2 


NTSWSN. . . 


98BWMC12_2 


NSSWSN. . . 


98BWMC13_4 


NASWSN . . . 


98BWMC14_a 


NSSWSN. . . 


98BWM014_1 


NSSWSN. . . 


98BWM018_d 


NSSWSN. . . 


98BWM036_a 


NSSWSN. . . 


98BWM037_d 


NSSWSN. . . 


99BW3932 1 


NSSWSN. . . 


99BW4642_4 


NSSWSN. . . 


99BW4745_8 


NNSWSN. . . 


99BW4 754_7 


NTSWSN. . . 


99BWMC16_8 


NDSWSN. . . 


A2_CD_97CD 


NSSWSN. . . 


A2_CY_94CY 


NTSWSN. . . 


A2D 97KR 


NSSWSN. . . 


A2G_CD_97C 


NSSWSN. . , 


A_By_97BXiO 


XSSXSN. . . 


A_KB_Q23_A 


NSSWSN . . . 


A_SB_SE659 


NTSWSN. . . 


a3sE_SE72S 


NSSWSN. 



KSEGDIWNN . . MTWMQWDRE 
KSQKEIWDN . . MTWMQWDKE 

KTLGDIWEN. .MTWMQWDRE 

KSVDDIWKN. .MTWMEWDKE 

RNYSDIWNN . . MTWMQWDRE 

KSQEDIWNN . . MTWMPWDRE 

KSEBDIWNH . . TTWMQWDRE 

RSQDDIWEN . . MTWMQWDKE 

KSQNDIWDN . . MTWMQWDRE 

KSYKAIWDN . . MTWMQWDRE 

KSFTE IWDN . . MTWMEWDRE 

KSQADIWDN. .MTWMQWDRE 

KSQB Y I WGN . . MTWMQWDRE 

KSLTEIWDN . . MTWMQWDRE 

KSLADIWDN . . MTWMQWDKE 

KSHDEIWEN . . MTWMQWDRE 

KSQAEIWDN . . MTWMQWDRE 

RSHBD I WNN . . LTWMQWDRB 

RSKTEIWDN. .MTWMQWDRE 

K5QTDIWGN . . MTWVQWDKE 

KTNSEIWDN. .MTWMQWDRE 

KSLEDIWDN . . MTWMQWDRE 

KSQKDIWES . . MTWMQWDNE 

KSQSDIWEN . . MTWMQWDRK 

KTQEDIWNK. .TTWMQWDKE 

KSQED I WNN . . MTWMQWDKE 

KSQADI WDN . . MTWMQWDRE 

KNEED I WGN . . MT . MQWDRE 

RSEADIWDS . . MTWMQWDKE 

KSLNYIWEN. .MTWMEWDRE 

RSHDBIWDN. .MTWMQWDRE 

KSLGDIWDN. .MTWMQWDRE 

KSQEE I WGN . . MTWMQWDRE 

KTENE I WEN . . MTWMQWERE 

KTQGE I WEN . . MTWMQWDKE 

RSEDDIWNN . . MTWMQWDRE 

KSLDDIWQN. .MTWMEWDRE 

KSQHD I WDN . , LTWMQWDRE 

KSLTDIWDN. .MTWMQWERE 

KSQTDIWDK. .MTWMEWDRE 

KSQGEI WEN . . MTWMQWDRE 

KSYEDI WDN . . MTWMQWDKE 

KSYGDIWDN . . MTWMQWDRE 

RTQDDIWGN. .MTWMQWDRE 

KSYDSIWDN . . MTWMQWDRE 

KTQNDIWEN. .MTWMQWDRE 

KSQEEIWNN. .MTWMQWDRE 

KSKEDIWNN. .MTWMQWDRE 

KTEQQIWNS , . TTWMEWDRE 

KSEEEI WEN . . MTWMQWDRE 

KSKEEIWGN. .MTWMQWDKE 

KTQEQIWKN. .MTWLQWDKE 

KSQDEI WDN , . MTWLQWDKE 

RTQDDI WNN . . MTWLQWERE 

KTQNEIWDN . . MTWLQWDKE 

KXQSEIXDN . . MTMQDX . . E 

KSLDEIWNN. .MTWLQWDKE 

KTQSEIWGN. .MTWLQWDKE 

KSQNEIWED. .MTWLQWDRE 
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750 

rSNYTNTlYR LLENSQIQQE 
ISNYTDTIYR LLEESQSQQE 
ISNYTDTIYR LLEVSQNQQE 
INNYTKIIYN LLEKSQKQQE 
IDNYTDIIYR LLEESQNQQE 
INNYTRTIYE LLEESQSQQE 
ISNYTDTIYR LLEDSQNQQE 
ISNYTNTIYN LLEKSQNQQE 
ISNYTGIIYN LLEESQIQQE 
ISNYTDTIYS LLEDSQNQQE 
ISNYTNTIYR LLEKSQNQQE 
ISNYTDTIYR LLEDSQIQQE 
INNYTNTIYR LLENSQNQRE 
ISNYTETIYR LLEDSQNQQE 
INNYTGIIYK LLEDSQIQQE 
ISNYTDTIYR MLEDSQNQQE 
ISNYTNTIYK LLEDSQLQQE 
IDNYTDTIYK LLEESQNQQE 
ISNYTETIYR LLEESQNQQE 
INNYTDTIYR LLEEWQNQQE 
VINYTGIIYG LLEESQNQQE 
ISNYTREIYK LLEESQNQQE 
ISNYTGIIYE LLEDSQNRQE 
ISNYTTTXYR LLEESQTQQE 
ISNYTDIIYS LLADSQNQQE 
VSNYTNTIYK LLEESQNQQE 
ISNYTDTIYR LLEVSQTQQE 
ISNYTDTIYR LLEDSQSQQE 
ISNYTGTIYR LLEESQTQQE 
ISNYSDTIYR LLEDSQNQQE 
INNYTDTIYR LLEESQNQQE 
ISNYTGTIYR LLEDSQNQQE 
ISNYTDTIYR LLEVSQNQQE 
IDNYTDTIYR LLEVSQNQQE 
ISNYTGIIYR LLGESQNQQE 
INNYTNTIYR LLEESQNQQE 
INNYTNTIYR LLEESQNQQE 
ISNYTDTIYR LLEESQNQQE 
IDNYTGIIYS LLEESQIQQE 
INNYTDTIYW LLEKSQNQQE 
INNYTDTIYR LLEESQNQQE 
ISNYTDTIYR LLEVSQNQQE 
ISNYTDTIYR LLEDSQIQQE 
INNYTDIIYG LLEESQYQQE 
INNYTDTIYK LLEESQNQQE 
ISNYTDTIYR LLEESQTQQE 
VSNYTDTIYR LLEVSQNQQE 
ISNYTNTIYR LLEDSQSQQE 
ISNYTDIIYR LLENSQYQQE 
INNYTDLIYR MLEESQNQQE 
INNYTSLIYT LLEDSQIQQE 
ISTYTDIIYM LLEESQNQQE 
ISNYTNIIYR LLEESQNQQE 
IDNYTGTIYR LLEESQNQQE 
INNYTDTIYK LLEDSQNQQE 
VINXTDIIYD LIXKSQNQQE 
INNYTQLIYR LIEESQNQQE 
ISKYTGIIYD LLEESQNQQE 
ISNYTEIIYK LIEESQNQQE 



A_SE_SE753 
A_SE_SE8 53 
A_SE_SE8 8 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U455_ 
AC_IN_2130 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG__BE_VI1 
AD_SE_SE69 
AI)_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW21 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D3 1_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 

B_GB_GB8_C 

B_GB_MANC_ 

B_KR_WK__AF 

B_NL_3202A 

B_TW_TWCYS 

B_US_BC_LO 

B_US_DHi23 

B_US_JRCSF 

B_US_MNCG_ 

B_US_P896_ 

B_US_RF_M1 

B_US_SF2_K 
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A_SE_UGSE8 IKRVRQGYSP LSFQIHTP ! 
A_UG_92UG0 INRVRQGYSP LSFQTHTP. 
A_UG_U455_ INRVRQGYSP LSFQTLAp!! 
AC_IN_2 130 INRVRQG YS P LS FRTHTP . [ 
AC_RW_92RW VNRVROGYSP LSFQTLIP. 
AC_SE_SE94 INRVRQGYSP LSFQIHTP. 
ACD_SE_SE8 INRVRQGYSP LSFQTHTP. 
ACG_BE_VI1 VNRVRQGYSP LSFQTLIP.' 
AD_SE_SE69 VNRVRQGYSP LSFQTLLP. . 
AD_SE_SE71 INRVRQGYSP LSFQTHTP.. 
ADHK_NO_97 VNRVRQGYSP LSFQTLIP. 
ADK_CD_MAL VNRVRQGYSP LSLQTLLp! . 
AG_BE_VI11 INRVRQGYSP LSFQILTP. ! 
A^«^G_92NG VNRVRQGYSP LSFQTLTH.' ! 
AGHU_GA_VI VNRVRQGYSP LSFQTLFp! 
AGU_CD_Z32 INRVRQGYSP LSFQTLTH. ! 
AJ_BW_BW2 1 VNRVRQGYSP LSLQTLI P ] . 
B_AU_VH_AF VKKVREGYSP LSLQTRPP. " 
B_CN_RL42_ VNRVRQGYSP LSLQTRFp! 
B_DE_D31_U VNSVRQGYSP LSFQTRLP. . 
B_DE_HAN_U VNRVRQGYSP LSFQTLLP..* 
B_PR_HXB2_ VNRVRQGYSP LSFQTHLp!! 

B_GA_OYI VNRVRQGYSP LSFQTRLP.! 

B_GB_CAM1_ VNRVRQGYSP LSFQTRPP. ' 
B_GB_GB8_C VNRVRQGYSP LSLQTHLp! . 
B_GB_MANC_ VNRVRQGYPP LSFQTHLP. 
B__KR_WK_AF VNRVRQGYSP LSFQTHPP. . 
B_NL_3202A VNRVRQGYSP LSFQTRLP.! 
B_TW_TWCYS VNRVRQGYSP LSFQTHLP.. 
B_US_BC_LO VNRVRQGYSP LSFQTHLP. 
B_US_DH1 2 3 VNRVRQG YS P LS FQTRFP 
B_US_JRCSF VNRVRQGYSP LSFQTLLP," ! 
B_US_MNCG_ VNRVRQGYSP LSLQTRPP ! ! 
B_US_P896_ VNRVRQGYSP LSFQTLLP ! ! 
B_US_RF_M1 VNRVRQGYSP LSFQTHLP.. 
B_US_SF2_K VNRVRQGYSP LSFQTRLP.. 
B_US_WEAU1 VNRVRQGYSP LSFQTHLP 
B_US_WR27_ XNRVRQGXSP LSFQTLLP.! 
B_US_YU2_M VNRVRQGYSP LSFQTHLP 
BFI_BR_93B VNRVRKGYSP LSLQTRFp! ! 
C_BR_92BR0 VNRVRQGYSP LSFQTLTP. . 
C_BW_96BW0 VNRVRQGYSP LSFQTLTP ' 
C_BW_96BW1 VNRVRQGYSP LSFQTLTP ! ! 
C_BW_96BWX VNRVRQGYSP LSFQTLIP. 
C_BW_96BW1 VNRVRQGYSP LSFQTLTP ! ! 
C_ET_ETH22 VNRVRQGYSP LSFQTLIP.! 
C_IN_93IN1 VNRVRQGYSP LSFQTLTP.! 
C_IN_93IN9 VNRVRQGYSP LSFQTPTP. . 
^-.^N_93IN9 VNRVRQGYSP LSFQTLTP ! ! 
C_IN_94IN1 VNRVRQGYSP LSFQTPTP ! 
C_IN_95IN2 VNRVRQGYSP LSFQTLTP ! ! 
CRP01_AE_C VNRVRQGYSP LSFQTLTH 
CRP01_AE_C VNRVRQGYSP LSFQTLTH. . 
CRF01_AE_C VNRVRQGYSP LSFQTLTH. 
CRF01_AE_T VNRVRQGYSP LSFQTPIH 
CRF01_AE_T VNRVRQGYSP LSLQTPTH 
CRF01_AE_T VNRVRQGYSP LSFQTPTh! ! 



NPR.DPDRPG RIBEEGGEQG RDRSIRLASG 
NPG.DLDRPG RIEBEGGEQD RGRSIRLVSG 
SPG.GLDRPG RIEBEGGEQD RNRSIRLVNG 
SPR.DPDRPG RIBEEGGEQG RDRSIRLVSG 
NPR.GLDRPG RIEBEGGEQD RGRSIRLVSG 
IPE.GLGRPG RIBEEGGEQG KDRSIRLVSG 
NPG.GLDRPG RIBEEDGEQG KDRSIRLVSG 
NPR.GPDRLG GIEEEGGEQD RGRSIRLVSG 
NPG.GPDRPQ RTEEEGGEQD RDRSIRLVSG 
NPE.GVDRPG RIBEEGGEQG RDRSIRLVSG 
NPR.GPDRPG EIEEGGGEQD RDTSTRLVSG 
APRGP.DRPE GIEEEGGEQG RGRSIRLVNG 
NPR.DLDRPE RIEEGGGEQD RTRSIRLVSG 
NPRGA.DRPE GIEEEGGEQD XNRSIRLVNG 
TPRGPPDRPE GIEEEGGEQG RGRSIRLVNG 
HQRDP.DRPG RIEEGGGEQD RDTSRRLVGG 
HQREP.DRPE RIEEGGGEQD RDRSVRLVSG 
NQREP.DRPE GIEEEGGEQG RSRSIRLVNG 
HQR.EPDRPE GIEEGGGEQD RDRSIRLVSG 
NPTEV.DRPG GIEEGGGEQG KTRSIRLVNG 
APRGP.DRPE GIEEEGGEQD RDKSVRLVDG 
AQRGP.GRPE GIEEEGGERD RDRSERLVTG 
APRGP.DRPE GIEEEGGDRD RDRSNRLVKG 
ATRGP.RQPE EIEEEGGERD RGRSVRLVSG 
TPRGP.DRPE GIEEEGGERD RDRSIRLVNG 
TQRGP.DRPE GIEEEGGERD RDRSGRLVDG 
VPRGP.DRPE GIEEEGGGRD RDTSGRLVTG 
TPRGP.DRPE GIEEEGGEQD RDRSIRLVNG 
APRGP.DRPG GIEEEGGBGD RDRSSRLVHG 
SPRGP.DRPG GIEGEGGEGD SGGSSHLVDG 
APRGP.DRPE GIEEEGGERD RDRSGRLVNG 
TPRGP.DRPE GIDEEGGERD RDRSBRSVDG 
TPRGP.DRPE GIEEEGGERD RDRSGRLVNG 
ASRGP.DRPE GIEEEGGDRD RDRSSPLVDG 
ATRGP.DRPE GIEEEGGERD RDRSGQLVNG 
VPRGP.DRPE GIEEEGGERD RDTSGRLVHG 
ASRGP.DRPE GTEEEGGERD RDRSGPLVNG 
APRGP.DRPE CIEGEGGERD RDRSGGAVNG 
VPRGP.DRPD GIEEEGGERD RDRSVRLVDG 
APRGP.DRPE GIEEEGGERD RDRSGRLVDG 
VPRGP.DRPE GIEEEGGERD RDRSNRLVHG 
AQRGP.DRPD GIEEEGGERD RDRSGPLVDG 
SPREP.DRPE GIEEGGGEPG KDRSVRLVNG 
NPR.GPDRLG GIEEEGGEQD RDRSIRLVSG 
NPR.GPDRLG GIEEEGGEQD RDRSIRLVSG 
NPR.GPDRLE RIEBEGGEQD RNRSIRLVSG 
SPR.EPDKLE RIEBEGGEQD RDRSIRLVSG 
NPR.GLDRLG RIEBEGGEQD RDRSIRLVQG 
HPR.GPDRLG GIEEEGGEQG RDRSIRLVNG 
NPR.GPDRLG RIEBEGGEQD KDRSIRLVNG 
NPG.GPDRLG RIEEEGGEQG KDRSIRLVNG 
NPG.GPDRLG RIEBEGGEQD KNRSIRLVNG 
NPG.GPDRLG RIEEEGGGQD NVRSIRLVNG 
NPG.GPDRLG RIEBEGGEQD KDRSIRLVSG 
HQR.EPDRPE RIEEGGGEEG KDRSIRLVSG 
QQR.EPDRPE RIEEESGEQG RDRSIRLVSG 
HQR.EPDRPE RIEEGGGEQD KDRSVRLVSG 
HQR.EPDRPE RIEEGGGEQG RDRSVRLVSG 
HQR.EPDRPE RIEEGGGEQG RDRSVRLVSG 
HQRGEPDRPE RIEEGGGEQG RDRSVRLVSG 
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CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02_AG_G 

CRF02_AG_N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04__cpx_ 

CRF05_DF_B 

CRF05_DF_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_84ZR0 

D_CD_ELI_K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1__BR_93BR 

F1__FI_FIN9 

F1_FR_MP41 

F2_CM_MP25 

F2iaJ_BE_VI 

G_BE_DRCBL 

G_NG_92NG0 

G_SE_SE616 

H_BE_VI991 

H_BE_VI997 

H_CF_90CF0 

Ji_SE_SE702 

J_SE_SE788 

K_CD_EQTB1 

KCM_MP535 

N_CM_YBF30 

0_CM_ANT70 

0_CM_MVP51 

0_SN_99SE_ 

0_SN_99SE_ 

U CD 83C 



VNRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

INRVRQGYSP 

IKRVRQGYSP 

INRVRQGYSP 

INRVRQGYSP 

INRVRQGYSP 

INRVRQGYSP 

VNRGRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VKRVRQGYSP 

VNRVRKGYSP 

VNRVRKGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VKRVRQGYSP 

VNRGRQGYSP 

VNRGRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VNRVRKGYSP 

VNRVRKGYSP 

VNRVRKGYSP 

VNRVRKGYSP 

INRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VGRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

VNRVRQGYSP 

lARVRQGYSP 

VKNIRQGYQP 

VKNIRQGYQP 

VKNIRQGYQP 

VRNIRHGYQP 

INRVRQGYSP 



LSFQTPLH. . 
LSFQTPSH. . 
LSFQTLSH. . 
liSFQTLTH, . 
LSFQTLTH. . 
LSFQILTP. . 
LSFQTLTH. . 
LSFQTLTH. . 
LSFQTLTH. . 
LSFQTRLP. . 
LSFQTRLP. . 
LSLQTLIPT. 
LSFQTLIP. . 
LSSQTLIPT. 
LSFQTPFP. . 
LSFQTLLP. , 
LSLQTLIP. . 
LSLQTLIP. . 
LSLQTLIP. . 
LSLQTLIP. . 
LSPQTLNP, . 
LSFQALTP. . 
LSFQTLLP. . 
LSFQTLLP. . 
LSFQTLLP. . 
LSFQTLLP. . 
LSLQTLIP. . 
LSFQTHJP. . 
LSLQTLIP. . 
LSLQTLIP. . 
LSLQTLIP. . 
LSFQTLIP. . 
LSFQTLLH. . 
LSFQTLTH. . 
LSFQTLTH. . 
LSLQTLIP. . 
LSFQTLIP. . 
LSFQTLVP , , 
LSFQTLIP. . 
LSFQTLIP. . 
LSFQTLTP. . 
LSFQTLIP. . 
LSLQTLIPT. 
LSLQIPNHH. 
LSLQIPVPH. 
LSFKTHIHH. 
LSFQTPTHHQ 
LSFQTLLP. . 



HQR.EPDRPB 
HQK.EPDRPB 
HQR.DPDRPE 
HQR.GPDRPE 
HQR . EPDRPE 
NPR . GPDRPE 
HQR . EPDRPE 
HQR . EPGRPE 
HQR.GADRPE 
AQRGP . DRPB 
TQRGP . DRPE 
TQRGL . DRPG 
TQREP . GRPB 
TQRGP . DRPE 
APRGP . DRPE 
GPRGP . DRPE 
NPTGA.DRPG 
NPTGA.DRPG 
NPAEV.DRPG 
NSAGV . DRPG 
TQQEA . DRPG 
SQQEP.DRPO 
APRGP . DRPE 
APRGP . DRPE 
VPRGP . DRPE 
APREP . DRPE 
SPRGP . DRPE 
SPREP . DRPE 
APTEP . DRPE 
SPRGP . DRPE 
NSRGP . ERPG 
SPRGP. DRPE 
HQREP.DRPA 
HQREP . DRLG 
HQREP . DRPE 
WQRGP.DRPR 
NPRGP.DRPE 
NPRGP . DRPE 
NPTEA . DRPG 
WPTEA . DRPG 
SPRGP. DRPE 
TSRGA.DRPE 
ARG. .PDRPE 
QBE. .AGTPG 
RQE. .AETPG 
QPE. .AEAPG 
QPE. .AQAPG 
TPR.GPDRPG 



RXEEEGGEQG 
GIBEGGGEQG 
RIEEGGGEQG 
RIEEGGGEQD 
RIEEGGGEQD 
GIEEGGGEQD 
RIEEGGGEQD 
RTBEGGGGQD 
GIEEGGGEQD 
GIEEEDGERD 
GIEEEGGERD 
GTEEEGGEQD 
GTEEEGGEQD 
GTEGGGGEQD 
ETEEGGGEQD 
GTEEEGGEQG 
EIBEGGGEQG 
E^BEEGGEQG 
GIEEGGGEQG 
EIEGGGGEQD 
GIEEGGGEQG 
QTKEGGGEQG 
GIEEEGGEQD 
GTEEEGGERG 
EIEEEGGERG 
GIEEEGGERD 
GIEEGGGEQG 
GIEEGGGEQG 
GIEEGGGEQG 
GIEEGGGEQD 
GIEEEGGEQD 
GTEERGGEQD 
GIEEGGGEQD 
KTEEGGGEQD 
GIEEGGGEQG 
EIEEEGGEQD 
GIEEEGGEQD 
GTEEGGGEQD 
GIEEGGGEQG 
GIEEGGGEQG 
GIEEGGGEQD 
GIEEEGGEQD 
ETEGGVGEQD 
RTGGGGGEEG 
RTGEEGGEGD 
GTGEGGGERG 
GTGEGGGERD 
RTBEBGGEED 



RDRSVRLVSG 

RDRSVRLVSG 

RDRSVRLVSG* 

RDRSGRLVSG 

KDRSVRLVSG 

RDRSIRLVSG 

KDRSVRLVSG 

RDRSVRLVSG 

RDRSVRLVSG 

RDTSIRLVNR 

RDTSIRLVNG 

RSRSIRLVNG 

RSRSIRLVNG 

RIESIRLVNG 

RGRSIRLVNG 

RDRSVRLLTG 

RTRSIRLVNG 

RTRSIRLVNG 

RNRSIRLVNG 

RTRSIRLVNG 

RTRSIRLVSG 

RTSSIRLVSG 

RGTSIRLVNG 

RDRSVRLLNG 

RDRSIRLVNG 

RGRSIRLVNG 

KDRSVRLVTG 

KDRSVRLVTG 

KDRSVRLVNG 

RNRSVRLVNG 

KDRSIRLVSG 

RDRSTRLVSG 

RDRSIRLVSG 

RDRSTRLVSG 

RGRSVRLVSG 

RDRSIRLVNG 

RGRSVRLVNG 

RDRSVRLVNG 

RTRSIRLV1?G 

RTRSIRLA/NG 

KDRSVRLVSG 

KNRSVRLVSG 

RGRSVRLVSG 

RPRWIPSPQG 

RPKWTALPPG 

MPTLIPWPQG 

RLRSIPSPQG 

NNRSVRLVNG 
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00BW0762_1 
OOBW0768_2 
00BW0874_2 
00BW1471_2 
O0BW1616_2 
00BW1686 8 
O0BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
OOBWl 880_2 
00BW1921_1 
0OBW2036__l 
00BW2063_6 
00BW2087_2 
00BW212 7_2 
00BW2128_3 
00BW2276_7 
00BW3819_3 
00BW3842_8 
0OBW3871_3 
00BW3876_9 
00BW3886_8 
00BW3 891 6 
O0BW3 970_2 
00BW5031_1 
. 96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_<i 
98BWM036_a 
98BWM037_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
99BWMC168 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BIiO 
A_KE_Q23_A 
A_SE_SE659 
A SE SE725 



851 

FLALFWDDLR SLCLFSYHRL RDFILVAARA VELLGRSSLK GLQRGWElJJ 
^r^ri^^x^'' RLCLFSYHRl, RDFILVATRA VELLGHSSLR GLQRGWEALK 
oJ'Siitr^^^'' SLCLFSYKRI. RDFILIAART VELLGRSSLR GLQRGWEILK 
P^IJt^nm^ SLCIFLYRLL SDFISIAART VNLLGQNSLR GLQRGWEALK 
FLALAWDDLR SLCLFSYHRL RDFTLIAARA VETLGR . . RGWEALK 
o™'!^'""^'' SLCLFSYHQL RDFILIVARA VELLGRNSLR GLQRGWEILK 
FLALFWDDLR SLCLFSYHRL RDLILVTARA VELLG... QRGWEALK 
^r^^^^'^'' SLCLPCYHRL RDFILIAARV VELLGRSSLR GLQKGWEALK 
FLALAWDDLR SLCLFSYHRL RDFILVTARA VELLGRSSLR GLQRGWEILK 
FLALAWDDLR SLCLFCYRRL RDFILVTARA VELLGRSSLK GLQRGWEILK 
L''^^^^'^'' SLCLFCYRRL RDFILVTARA VELLGHSSLK GLQRGWEILK 
FLALAWDDLR SLCLFSYHRL RDCILIAARA VELLGHSSLR GLQRGWEVLK 
FLALAWDDLR SLCLFSYHRL RDFILVTARA VELLGRSGLK GLQRGWEILK 
Lrj^y^™^"^ SLCLFSYHRL RDLILWARA VELLGRSSLR GLQKGWETLK 
FLALAWDDLR NLCLFSYHQL RDLILVTTRV VELLGRSSLR GLQRGWEALK 
FLALAWDDLR SLCLFCYHRL KDFVLVTARV VELLGLSSLK GLQRGWEILK 
FLPLFWDDLR SLCLFSYHRL RDLILIAARA VELLGRSSLR GLQRGWEILK 
FLAPAWDDLR SLCLFSYHRL RDLILVTARV VELLGRS . . . GWEALK 
FLALFWDDLR SLCLFSYHRL RDFILIAARV VELLGRSSLR GLQRGWETLK 
FLALAWDDLR SLCLFSYHRL RDFILVTARA VELLGRSSLR GLQRGWEVLK 
FLALAWDDLR SLCLFSYHRL RDLTLVTARG lELMGRSSLR GLQKGWEALK 
FLALAWEDLR SLCLFSYHRL RDLILVTARA VELLGRSSLR GLQRGWEALK 
FLALAWDDLR SLCLFSYHRL RDFILIVARV VELLGRSSLR GLQKGWETLK 
FLALAWDDPR SLCLFSYHRL RDFILVWRA VELLGRSSLK GLKRGWEALE 
FLAIAWDDLR SLCLFSYHRL RDFILLIARA VELLGRSSLK GLQRGWEALK 
FLALAWEDLR SLCLFSYHRL RDFILVTARA VELLGRSSLR GLQRGWEALK 
FLALAWDDLR SLCLFSYHHL RDFILIAARV VBLLGR, . . , RGWDILK 
oJ^^x^^^'^ SLCLFSYRHL RDFILIWRA VELLGRSSLR GIQKGWDALK 
FLPLVWDDLR NLCLFSYHRL RDFILVIARA VELLGRSSLR GLQRGWETLK 
FLALAWDDLR SLCLFSYHRL RDFILIAARA AELLGRSGLR GLQKGWETLK 
FLALAWDDLR SLCLFSYHRL RDFILIAARV LELLG . . . QRGWEALK 
FLALAWDDLR SLCLFSYHQL RDFILWARA VELLGRSSLR GLQRGWEALK 
FLALAWDDLR SLCLFCYHRL RDFTLVTARA VELLGRSSLK GLQRGWEILK 
FLALAWDDLR SLCLFSYHRL RDSILVAART VELLGRSSLR GLQRGWEALK 
FLALAWDDLR SLCLFSYHRL RDLILVTARV VELLGRSSLR GLQRGWEALK 
FLALAWDDLR SLCLFSYHRL RDFILVAVRV VELLGR. . . RGWEALk" 
FLALAWDDLR SLCIFLYHHL RDFILIAART VNLLGQSSLR GLQRGWEALK 
L^™^^^ SLCLFCYHRL RDFILVTARA VELLGRSSLK GLQRGWEILK 
FLALAWDDLR SLCLFSYHRL RDFLLVTVRA AELLGRSSLR GLQRGWEALK 
^J'^.^r'''^'' SLCLFSYHRL RDFILIAARA VELLGRSSLR GLQRGWEALK 
FLALAWDDLR NLCLFCYHRL RDFILVTARA VELLGRSSLT GLQRGWEILK 
LLALAWDDLR SVRLFSYHQL RNFILIVARA VELLGR RGWETLK 
SLCLFSYHRL RDLILIAVRA VELLGRSSLW GLQKGWEALK 
^ftit!^^^'''' SLCLFSYHRL RDFILIAARA VELLGHSILR GLQRGWEILK 
FLALAWDDLR SLCLFSYHRL RDFILVTARV VELMGRSSLK GLQRVWEILK 
FLALAWDDLR SLCLFSYHQL RDFILLIARV VERLGYSSLR GLQRGWEALK 
FFSLAWDDLR SLCLFSYHRL RDLILVTVRV VELMGRCSLR GLQRGWEALK 
FLALAWDDLR SLCLFSCHRL RDCILIAVRA VELLGRSSLK GLQRGWEALK 
FLALAWDDLR SLCLFSYHHL RDFILVTARA VELLGRSSLR GLQRVWEALK 
FLAIVWDDLR SLCLFSYHRL RDFILIATRA VELLGRSSLK GLQRGWEILK 
FLAIAWEDLR SLCLFSYHRL RDLTLIVTRA VELLGRSSLK GLQRGWEALK 
FLALAWDDLR SLCLFSYHRL RDCILIAARI VELVGHSSLK GLRLGWEGLK 
FFALAWDDLR SLCLFSYHRL RDCILIAART VELLGHCSLK GLRLGWEGLK 
FLALVWEDLR SLCLFSYHRL RDCISIAART VELLGHSSLK GLRLGWEGLK 
FLALAWDDLR SLCLPCYHRL RDSILIAART VELLRHSSLK GLRLGWEGLK 
FLALAXDDLX SLCLFSYHRL RDFISIAART XELLKRSSLX GLRLXXXGLK 
FLALAWDDLR SLCLFSYHRL RDFILIAART VELLGHSSLK GLRLGWEGIK 
FLALAWDDLR SLCLFSYHHL RDLILIAART VELLGHSSLK GLRLGWEGLK 
FLALAWDDLR SLCLFSYHRL RHFILIATTT VELLGHSSLK GLRLGWEGLK 
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LGA^OYI_ FLALIWDDLR SLCLFsW^ RDL^Liv^i ^^L^GRR rll^'' 
LGB_CAM1_ FLALIWDDLR SLCLFSYHRL Pnr.T.^^™^ ,^^^5^? ^^^^^^ 



A_SE_SE753 
A_SE_SE8S3 
A_SE_SB88 9 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U455_ 
AC_IN_2130 
.AC^RW_92RW 
AC__SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE_HAN_U 
B_Fr2hXB2 
B_GA_OYI 
BGBCAMl 
B_GB_GB8_C 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_3202A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH123 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P896_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR92BR0 
C_BW_96BW0 
C_BW_96BW1 
C__BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_TN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01__AE_T 
CRFOl AE T 



FlSSwdS^R sSr^'p^^ Rt.I.II.IAART VELLGHSSLK GI.RI.GWEGLK 
FLALAWDDLR SLCLFSYHRL RDFILIAART VELLGQR. . . GWEGt k 

FLALAWDDLR SLCLFCYRM, KDFILIVART VELLgSsSLR GLRLGWeSlJ 
^J'^a^^J'n SI.CRFS«£RI, RDFISIATRI VELLG . . qq^^ 
FLALAWDDLR NLCLPSYHRL RDFILIAART VELPrHQQT ;^ ornr'ArL^^ 

ssszi s™ iES EE 
=s ss^j- =s s= 



FLALAWDDLR SLCLFSYHRL RDLILIAARI VELLGRR. 
FFALAWDDLR SLCIFLYHHL RDLLLIATRA VELLG 
FSALIWDDLR NLCLPSYHRL RDLLLIALRI VELLGRR ' 
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YWGNLLQYWG 
YWWNLLQYWI 
LLGNLALYWS 
YLGGLVQYWS 
FLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGSLVQYWG 
YLGNLLSYWG 
YLGNLLSYWV 
YLGSLLSYWG 
YLGNLLLYWG 
YLGNLLLYWG 
YLGNLLLYWG 



QELRNSAISL 
QELKNSAVSL 
QELKNSAISL 
LELKKSAISL 
LELKKSAISL 
LELKMSTISL 
LELKKSAISL 
LELKKSATSL 
LELKKSAINL 
LELKKSAISL 
LELKKSAISL 
lELKRSAISL 
LELKKSAIRL 
LELKKSAINL 
QELKTSAITL 
QELRISAITL 
QELKTSAITL 
QELKISAISL 
QELKISAISL 
QELKISAISL 



LNATAIAVAE 
LNATAIAVAE 
LNTTAIWAE 
FDTIAIAVAE 
LDTTAIAVAE 
LDTTAIAIAE 
LDTIAIAVAE 
LPSIAIAVAE 
LNTTAIWGE 
FDSIAIWAE 
LDIIAIAVAE 
LDFTAIAVAE 
LDIIAIAVAE 
LDRIAIAVAE 
FDAIAVAVAG 
LDATAITVAG 
LDATAITVAG 
LNTTAIAVAG 
U>ATAIAVAG 
FDALAVWAG 



GTDRVIEVGQ 
GTDRVIEILQ 
GTDRVIEALQ 
GTDRIIEVIQ 
GTDRIIEIAQ 
GTDRIIELIQ 
GTDRIIELTQ 
GTDRIIEVIQ 
GTDRFIELIQ 
GTDRIIELVQ 
GTDRIIELIQ 
GTDRIIELVL 
GTDRIIBIIQ 
GTDRILELVQ 
WTDRVIEWQ 
WTDRVIEIVQ 
WTDRAIEIAQ 
WTDRVIEVAQ 
WTDRVIEVAQ 
WTDRVIEVAQ 



RIFRAILHIP 
RAFRAVLHIP 
RAGRAVLNVP 
GIWRAICNIP 
RICRAICNIP 
RIGRAIRNTP 
RVFRAIRNIP 
RIYRAFCNIP 
RIWRAFCNIP 
GFCRAIRNIP 
RTCRAIRNIP 
RICRAIRNIP 
GTCRAIRNIP 
RICRAIRNIP 
RAWRALIHIP 
RAWRAILHIP 
RACRAILHIP 
GAWRAILHIP 
GAWRAILHIP 
GAWRAILHIP 
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CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_P 

CRF02_AG_G 

CRF02_AG_ISr 

CRF02_AG__S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04_cpx_ 

CRF05_DF_B 

CRF052dF_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_84ZR0 

D_CD_ELI__K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1_BR_93BR 

F1_FI_FIN9. 

F1_FR_MP41 

F2_CM_MP25 

F2Ka_BE_VI 

G_BE_DRCBL 

GNG_92NG0 

G_SE_SE616 

H_BE__VI991 

H_BE_VI997 

H_CF_90CF0 

J_SE_SE702 

J_SE_SE788 

K_CD_EQTB1 

K_CM_MP535 

N_CM_YBF30 

O_CM_ANT70 

0_CM_MVP51 

0_SN_99SE_ 

0_SN_99SE_ 

U CD 83C 



YLGNLLLYWG 
YLGNLLLYWG 
YLWNL,LVYWG 
YLGNLLLYWG 
YLGNLLTYWG 
YLGNLAQYWG 
YLWNLISYWV 
YLWNLLSYWG 
HLWNLLSYWG 
YWWNLLQYWI 
YWWNLLQYWI 
YLWNFLLYWG 
YLWNLLLYWG 
YLWNLLLYWG 
YLWSLPQYWS 
YLWSLLQYWS 
YLGNLICYWG 
YLGSLVWYWG 
YLWNLVCYWG 
YLGNLVCYWG 
YLGNLTQYWG 
YLGNLAQYWG 
YLWNLLQYWS 
YLWNLLQYWS 
YLWNLLQYWS 
YLWNLLQYWI 
YLGNLTRYWS 
YLGNLTQYWG 
YLGNIIQYWS 
YLWNLAQYWS 
YLWNLAQYWG 
YLWSLVQYWG 
YLWNLLLYWA 
YLWNLLLYWG 
YLWNLLLYWG 
LLGNLLLYWG 
YLWNLLQYWG 
YLWNLLQYWG 
YLVNLVWYWG 
YLVNLVWYWG 
YLWNLILYWG 
YLWNLVQYWS 
HLWGILAYWG 
ICAAVTQYWL 
LCGAVMQYWL 
LCIAVIQYWL 
ICIAVIQYWL 
YLGNLVLYWG 



QELKISAISL 
QELKISAISL 
QELKXSVISL 
QELKNSAINL 
QELKNSAINL 
LEIiKNSAISL 
QELKNSAINL 
QELKNSAISL 
QELKNSAINL 
QELKSSAINL 
QELKSSAINL 
QELKNSAINL 
QELRNSAINL 
QEIRSSAISL 
RELKNSAISL 
QELKNSAISL 
QELQNSAISL 
QELKNSAINL 
QELKNSAISL 
QELKNSAISL 
QELKNSAINL 
QELKSSAISL 
RELKNSAISL 
QELRNSASSL 
QELRNSASSL 
QELKNSAVSL 
QELKNSAISL 
QELKNSAISL 
QELKNSAISL 
QELKNSAISL 
QELKNSAISL 
QELKNSAINL 
RELKNSAINL 
RELKNSAINL 
RELKNSAISL 
QELKNSAISL 
QELKNSAINL 
QELKNSAIDL 
QELKNSAISL 
QELKNSAISL 
QEIKNSAINL 
QELKNSAISL 
KELRDSAiSL 
QELQNSATSL 
QELKNSATNL 
QELQNSATSL 
QELQNSATSL 
QELKNSAISL 



LDAIAIAVAG 
LDATAIAAAG 
LNATAIWAG 
LDTIALAVAN 
LDTIAIAVAN 
LNTTAIWAE 
LNTIAIWAN 
LDTIAIWAN 
LDTTAVAVAN 
IGTIAIAVAG 
INTIAIAVAG 
FNTTAIAVAE 
LDTTAIAVAE 
LDTTAVAVAE 
LNTTAVWAK 
LNTTAWVAE 
FD7UVAIAVAN 
LDTTAIAVAN 
IDTTAIAVAN 
LDTTAIAVAN 
LNTTAIAVAE 
LNATAIAVAE 
VDATAIAVAE 
FDAIAIAVAE 
LDTIAIAVAE 
FNTIAIAVAE 
FNTTAIWAE 
LNATAIAVAE 
FNTTAIWAE 
LNTTAIWAE 
LDRTAIAVAE 
LNTTAIAVAE 
LDTIAIAVAN 
LDTIAIATAN 
LDTVAIAVAN 
LNTTAIAVAE 
LNTTAIWAE 
LNTTAIAVAE 
LNTTAIAVAE 
LNTTAIAVAE 
LNTTAIAVAE 
LNTTAIAVAG 
LNTTAIWAE 
LDTLAVAVAN 
LDTIAVSVAN 
LDTIAVAVAN 
LDTLAVAVAN 
LNATAIWAE 



WTDRVIKVAQ 
WTDRVIEVAQ 
WTDRVIEVAQ 
WTDRVIEIGQ 
WTDRVIEIGQ 
QTDRLLEFLQ 
WTDRAIEIGQ 
WTDRVIELVQ 
WTDRVIEIVQ 
WTDRVIEIGQ 
WTDRVIEIGQ 
GTDRIIEAVQ 
GTDRILEAVQ 
GTDRIIEAVQ 
GTDRVIEALQ 
GTDRILEALQ 
WTDRVAEWQ 
GTDRVIEIVQ 
WTDRVIEWQ 
WTDRVIEIVQ 
GTDRIIEIVQ 
GTDRIIEVAH 
GTDRIIDIVR 
GTDRVIEIIQ 
RTDRVIEWQ 
GTDRAIELVQ 
GTDRIIEVLQ 
WTDRVIEALQ 
GTDRVIEALQ 
GTDRVIEVLQ 
GTDRIIEILQ 
GTDRIIEVFQ 
WTDRVIEVAQ 
GTDRVIEVAQ 
WTDRVIEVAQ 
GTDRIIELVQ 
GTDRIIEIVQ 
GTDGIIVIVQ 
GTDRIIEIAQ 
GTDRIIETAQ 
GTDRIIEIVY 
GTDRIIEIGQ 
GTDRIIELAQ 
WTDGIIAGIQ 
WTDGIILGLQ 
WTVTIILGIQ 
WTDGIILGLQ 
GTDRIIEVGQ 



RAWRAILHIP 
C3AWRAILHIP 
GAWRAILHIP 
RVGRAILNIP 
RVGRAIRNIP 
RAGRAILHIP 
RVGRAIRNIP 
RAGRAILNIP 
RTGRAICNIP 
RFCRAMRNIP 
RFCRAIRNIP 
RACRAICNIP 
RACRAIRNIP 
RICRAILNIP 
RAGRAILNIP 
RAGRAVLNIP 
RIFRAFLNVP 
RAFRAVLNIP 
RAFRAVLNIP 
RVFRAPLNVP 
RVLRGILHIP 
RALRAILNIP 
RACKAVLHIP 
RAGRAVLNIP 
RACRAILNVP 
RAVRAILNIP 
RAGRAVLNIP 
RAGRAILNIP 
RAVRAVLNIP 
RAGRAVLNVP 
RAGRAVLNIP 
RAGRAVLNIP 
RAGRAVLNIP 
RAYRAILNVP 
RAGRAILNIP 
RAWRAILHIP 
RAWRAVLHIP 
RAWRAILHIP 
RAFRAILHIP 
RAFRATLHIP 
RAFRTUiLHIP 
RAFRALLHIP 
RIGRGILHIP 
RIGTGIRNIP 
RIGQGFLHIP 
RIGRGILNIP 
RIGRGILNIP 
RICRAILNIP 
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951 962 
00BW0762_1 RRIRQGFEAA LQ 
00BW0768_2 RRIRQGFEAA LQ 
00BW0874_2 RRIRQGFEAA LQ 
00BW1471_2 RRIEQTFEPP LL 
00BW1616_2 RRIRQGVEAA LQ 
00BW1686_8 RRIRQGFETA LL 
00BW1759__3 RRIRQGFEAA LQ 
00BW1773_2 RRIRQGFEAA LQ 
00BW1783_5 RRIRQGFEAA LQ 
0OBW1795__6 TRIRQGFEAA LQ 
00BW1811_3 RRIRQGFEAS LL 
00BW1859_5 RRIRQGFEAA LL 
00BWi880_2 TRIRQGFEAA LQ 
00BW1921_1 TRIRQGFEAA LQ 
00BW2036_1 RRIRQGFEAA LQ 
00BW2 063_6 RRVRQGFETA LL 
00BW2 087_2 RRIRQGFEVA LL 
00BW2 127^2 TRIRQGFEAA LL 
00BW2128_3 SSIRQGFEAA LQ 
00BW2276_7 RRIRQGFEAA LL 
00BW3819_3 TRIRQGFEAA LL 
00BW3842_8 RRIRQGFEAA LQ 
00BW3 871__3 RRLRQGFEAA LL 
00BW3876_9 RRIRQGFEAA LL 
00BW3886_8 RRIRQGFEAA LL 
OOBW3 891_6 TRIRQGFEAA LQ 
00BW397 0_2 RRIRQGFEAS LL 
00BW5031_1 RRIRQGFEAA LQ 
96BW01B21 RRIRQGFEAA LQ 
96BW0407 TRIRQGFEAA LQ 
96BW0502 RRIRQGFEAA LQ 
96BW06_J4 RRIRQGFEAA LL 
96BW11_06 RRIRQGFETA LL 
96BW1210 RRIRQGFEAA LQ 
96BW15B03 RRVRQGFEAA LQ 
96BW16_26 RRLRQGFEAA LQ 
96BW17A09 TRIRQGLEAA LQ 
96BWM01_5 RRIRQGFETA LL 
96BWM03_2 RRIRQGFEAA LL 

98BWMC12_2 GFEAA LQ 

98BWMC13_4 RRIRQGFETA LL 
98BWMC14_a RRVRQGFEAA LQ 
98BWM014_1 TRIRQGLEAA LL 
98BWM018_d RRIRQGFEAA LQ 
98BWM036_a TRIRQGFEAA LL 
98BWM037_d RRIRQGFEAA LL 
99BW3932_1 RRIRQGFETA LL 
99BW4642_4 RRIRQGFEAA LQ 
99BW4745_B TRIRQGFEAA LQ 
99BW4754_7 RRIRQGFEAA LQ 
99BWMC16_8 RRIRQGFETA LL 
A2_CD_97CD RRIRQGLERA LL 
A2_CY_94CY RRIRQGLERA LL 

A2D 97KR RRIRQGLERA LL 

A2G_CD_97C RRIRQGLERA LL 
A_BY_97BL0 RRIRXGAEKA LQ 
A_KE_Q23_A VRIRQGLERA LL 
A_SE_SE659 RRIRQGFERA LL 
A_SE^SE725 RRIRQGPEEA LL 
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A_SE_SE753 
A_SE_SE853 
A_SE_SE889 
A_SE__UGSE8 
A_UQ_92UG0 
A_UG_U455_ 
AC_IN_2130 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_N0_97 
ADK_CD_MAIj 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW21 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE_HAM_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB__CAM1_ 

B_GB_GB8_C 

B_GB_MANC_ 

B_KR_WK_AF 

B_NL_3202A 

B_TW_TWCYS 

B_US_BC_LO 

B_US_DH123 

B_US_JRCSF 

B_US_MNCG_ 

B_US_P896_ 

B_US_RF_M1 

B_USSF2_K 

B_US^WEAU1 

B_US_WR27_ 

B_US_YU2_M 

BFl BR_93B 

C_BR_92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BW1 

C_BW_96BW1 

C__ET_ETH22 

C_IN_93IN1 

C_IN_93IN9 

C_IN_93IN9 

C_IN_94IN1 

C_IN_95IN2 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_T 

CRPOl^^AE^T 

CRPOl AE T 



RRIRQGFERA 


LL 


VRIRQGFERA 


LL 


RRSKQGLKRA 


LQ 


RRIRQGFER. 




RRIRQGFERA 


LL 


RRIRQGLERA 


LL 


RRIRQGLERA 


LL 


SRIRQGFEAA 


LQ 


RRIRQGFERA 


LL 


RRIRQGLERA 


LL 


RRIRQGFERA 


LL 


ARIRQGLERV 


LL 


RRIRQGLERA 


LL 


RRIRQGFERX 


LL 


RRIRQGFERA 


LL 


RRIRQGLERA 


LL 


RRIRQGLERA 


LL 


RRIRQGLERA 


LI 


RRIRQGLERA 


LL 


VRIRQGFERA 


LL 


RRIRQGLERL 


LL 


TRIRQGLERA 


LL 


VRIRQGLERA 


LL 


RRVRQGLERA 


LL 


RRIRQGLERI 


LL 


RRIRQGLERA 


LL 


RRIRQGLERL 


LL 


TRIRQGLERA 


LQ 


VRIRQGLERA 


LL 


RRIRQGLERA 


LL 


VRIRQGLERA 


LL 


TRIRQGLERA 


LL 


RRIRQGLERL 


LL 


TRIRQGLERA 


LL 


TRIRQGLERA 


LL 


TRIRQGLERA 


LL 


TRIRQGLERA 


LL 


RRIRQGLERA 


LIi 


RRIRQGLERL 


LL 


RRIRQGLERV 


LL 


VRIRQGLERA 


LL 


RRIRQGLERA 


LL 


RRIRQGFEAA 


LQ 


TRIRQGFEAA 


LQ 


RRIRQGFETA 


LL 


RRIRQGFEAA 


LQ 


RRVRQGPEAA 


LQ 


RRIRQGLEAA 


LQ 


TRIRQGFEAA 


LQ 


RRIRQGPEAV 


LQ 


TRIRQGPEIA 


LQ 


RRIRQGLEAA 


LQ 


RRIRQGFEAA 


LQ 


RRIRQGLERA 


LL 


RRIRQGLERA 


LL 


RRIRQGLERA 


LL 


RRIRQGLERT 


LL 


RRIRQGLERA 


LL 


RRIRQGLERA 


LL 



CRF01_AE_T 

CRF01_AE_T 

CRF01_A£_T 

CRF02_AG_F 

CRP02_AG_P 

CRF02AG_G 

CRF02__AG_N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRP04_cpx_ 

CRF04_cpx_ 

CRF04_cpx_ 

CRF05_DF_B 

CRF05_DF_B 

CRF06__cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_842R0 

D_CD_ELI_K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1_BR_93BR 

P1_FI_FIN9 

F1_FR_MP41 

F2_CM_MP25 

F2KU_BE_VI 

G_BE__DRCBL 

G_NG_92NG0 

G_SE_SE616 

H_BE_VI991 

H_BE_VI997 

H_CF_90CF0 

J_SE_SE702 

J_SE_SE788 

K_CD_EQTB1 

K_CM_MP53 5 

N_CM_YBF30 

0_CM_ANT70 

0_CM_MVP51 

0_SN_99SE_ 

0_SN_99SE_ 

U CD 83C 



RRIRQGLERA LL 
RRIRQGLERT LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
VRIRQGLERA LL 
RRIRQGFERA LL 
RRIRQGFERA LL 
RRIRQGFERA LL 
RRIRQGLERA LQ 
RRIRQGAEKA LQ 
RRIRQGAEKA LQ 
RRIRQGLERA LL 
RRIRQGFEKA LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGFERA LL 
TRIRQGFERA LL 
RRIRQGAERA LI 
RRIRQGFERA LL 
RRIRQGLERA LL 
RRIRQGFERA LL 
TRIRQGLERA LL 
RRIRQOLERS LL 
RRTRQGLERL LL 
VRIRQGLERA LL 
RRIRQGAERA LL 
RRIRQGLERA LL 
RRIRQRVERA LI 
RRIRQGLERS LL 
RRIRQGLERA LL 
RRIRQGFERA LL 
RRIRQGLERA LL 
TRIRQGLERA LL 
TRIRQGLERA LL 
RRIRQGFERA LL 
RRIRQGLERI LL 
RRIRQGFERS LL 
RRIRQGLERA LL 
RRIRQGLERA LL 
RRIRQGFERL LL 
RRIRQGLERA LL 
RRIRQGLERA LI 
RRIRQGLERS LL 
RRIRQGAERI LV 
RRIRQGLERS LL 
RRIRQGLERA LL 
RRIRQGFERA LL 
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Table 13. HIV Nef Sequence Alignment 
GCC Multiple Sequence File. 
Written by Omiga 1 . 1 



Name : 


00BW0762_1 


Len : 


232 


Name : 


00BW0768 2 


Len : 


232 


Name : 


0OBWO874_2 


Len: 


232 


Name : 


00BW1471_2 


Len: 


232 


Name : 


0OBW1616_2 


Len: 


232 


Name : 


00BW1686_8 


Len: 


232 


Name: 


OOBWl 759^3 


Len: 


232 


Name : 


00BW1773_2 


Len: 


232 


Name : 


00BW1783_5 


Len: 


232 


Name : 


00BW17956 


Len : 


232 


Name ; 


00BW1811 3 


Len: 


232 


Name : 


00BW1859_5 


Len: 


232 


Name : 


00BW1880_2 


Lent 


232 


Name : 


00BW1921_1 


Len: 


232 


Name : 


00BW2036 1 


Len: 


232 


Name : 


O0BW2063_6 


Len: 


232 


Name : 


00BW2087_2 


Len: 


232 


Name : 


00BW21272 


Len: 


232 


Name : 


0OBW2128_3 


Len : 


232 


Name : 


00BW2276_7 


Len: 


232 


Name : 


00BW3819 3 


Len : 


232 


Name : 


00BW3842_8 


Len: 


232 


Name : 


00BW3871_3 


Len: 


232 


Name : 


00BW3876_9 


Len: 


232 


Name: 


00BW3886_8 


Len: 


232 


Name : 


00BW3891_6 


Len : 


232 


Name : 


00BW3970 2 


Len : 


232 


Name : 


00BW5031_1 


Len : 


232 


Name : 


96BW01B21 


Len : 


232 


Name : 


96BW0407 


Len: 


232 


Name : 


96BW0502 


Len : 


232 


Name : 


96BW06_J4 


Len: 


232 


Name : 


96BW11_06 


Len : 


232 


Name : 


96BW1210 


Len : 


232 


Name : 


96BW15B03 


Len : 


232 


Name : 


96BW16_26 


Len : 


232 


Name : 


96BW17A09 


Len: 


232 


Name : 


96BWM01_5 


Len: 


232 


Name : 


96BWM03__2 


Len: 


232 


Name : 


98BWMC12_2 


Len: 


232 


Name : 


98BWMC13_4 


Len: 


232 


Name : 


98BWMC14 a 


Len: 


232 


Name : 


98BWM014_1 


Len: 


232 


Name : 


98BWM018_d 


Len : 


232 


Name : 


98BWM036_a 


Len : 


232 


Name : 


98BWM037_d 


Len: 


232 


Name : 


99BW3932_1 


Len: 


232 


Name : 


99BW4642_4 


Len: 


232 


Name : 


99BW4745 8 


Len: 


232 


Name: 


99BW4754_7 


Len: 


232 


Name : 


99BWMC16_8 


Len: 


232 


Name : 


A2_CD_97CD 


Len : 


232 


Name : 


A2_CY_94CY 


Len: 


232 


Name : 


A2D 97KR 


Len: 


232 


Name : 


A2G_CD_97C 


Len: 


232 


Name : 


A_By_97BL0 


Len: 


232 
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Check: 


3461 


Weight 


: 1.00 


Check : 


5650 


Weight 


: 1-00 


Check: 


3483 


Weight 


: 1.00 


Check : 


9491 


Weight 


: 1 . 00 


Check : 


1504 


Weight 


: 1.00 


Check : 


1380 


Weight 


: 1 . 00 


Check : 


5319 


Weight 


: 1 . 00 


Check : 


156 


Weight : 


1 . 00 


Check : 


8063 


Weight 


: 1 . 00 


Check : 


3123 


Weight 


1.00 


Check ; 


4460 


Weight 


: 1 . 00 


Check : 


9116 


Weight 


: 1. 00 


Check : 


4302 


Weight 


: 1. 00 


Check: 


2737 


Weight 


: 1,00 


Check : 


4558 


Weight 


: 1.00 


Check : 


1020 


Weight 


: 1 . 00 


Check : 


7532 


Weight 


: 1 . 00 


Check: 


3425 


Weight 


: 1 . 00 


Check: 


5136 


Weight 


1 . 00 


Check : 


3623 


Weight 


1.00 


Check : 


993 


Weight : 


1 . 00 


Check : 


6030 


Weight 


1. 00 


Check : 


3547 


Weight 


1 - 00 


Check : 


1951 


Weight 


1 . 00 


Check: 


3786 


Weight 


1 . 00 


Check: 


3655 


Weight 


1.00 


Check: 


8913 


Weight 


1 . 00 


Check : 


2223 


Weight 


1 . 00 


Check : 


2176 


Weight 


1 . 00 


Check: 


5261 


Weight : 


1 . 00 


Check: 


333 


Weight: 


1.00 


Check : 


5784 


Weight : 


1 . 00 


Check : 


4950 


Weight : 


1 . 00 


Check : 


6118 


Weight : 


1 . 00 


Check: 


5089 


Weight : 


1 . 00 


Check: 


3957 


Weight : 


1 . 00 


Check: 


1945 


Weight: 


1.00 


Check: 


5827 


Weight : 


1.00 


Check : 


2303 


Weight : 


1.00 


Check : 


2423 


Weight : 


1,00 


Check : 


4043 


Weight : 


1.00 


Check : 


3568 


Weight : 


1.00 


Check : 


4909 


Weight : 


1.00 


Check: 


3505 


Weight : 


1.00 


Check : 


6393 


Weight : 


1.00 


Check : 


1912 


Weight : 


1.00 


Check : 


19 Weight: 


1.00 


Check : . 


6848 


Weight : 


1.00 


Check : 


938 


Weight: 


1.00 


Check : 


1379 


Weight : 


1.00 


Check : 


4222 


Weight : 


1.00 


Check : 


2359 


Weight : 


1.00 


Check : 


5163 


Weight : 


1.00 


Check : 


9468 


Weight: 


1.00 


Check : 


4189 


Weight: 


1.00 


Check : 


2590 


Weight : 


1.00 
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B_US_YU2 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01__AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03jAB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI 
D_CD_NDK 
D_UG_94UG1 
F1_BE_VI85 
Fa_BR_93BR 
F1_FI_PIN9 
F1_FR_MP41 
P2_CM__MP25 
F2KU_BE_VI 
G_BE_DRCBL 
G_NQ_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE SE702 
J_SE_SE788 
K_CD_EQTB1 



TPG.GTRWPL 
TPGPGTRYPL 
TPGPGVRFPL 
TPGPGVRYPL 
TPGPGVRYPL 
TPGPGVRYPL 
. TPGPGVRYPL 
TPGPGVRYPL 
TPGPGVRYPL 
TPGPGVRYPL 
TPGPGVRFPL 
TPGPGTRFPL 
TPGPGVRFPL 
TPGPGIRYPL 
TPGPGVRYPL 
TPGPGTRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRFPL 
TPGPGIRFPL 
TPGPGVRLPL 
TPGPGTRYPL 
TPGPGTRYPL 
TPGPGTRFPL 
TPGPGTRFPL 
TPGPGTRFPL 
TPGPGIRYPL 
. . . PGIRFPL 
TPGPGIRFPL 
TPGPqERFPL 
TPGPGERFPL 
TPGPGTRFPL 
TPGPGIRYPL 
TPGPGTRYPL 
TPGPGTRFPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGVRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGIRYPL 
TPGPGVRYPL 
TPGPGIRFPL 
TPGPGPRFPL 
TPGPGIRYPL 
TPGPGTRVPL 
TPGPGTRLPL 
TPGPGTRFPL 
TPGPGERYPL 
TPGPGEGYPL 
TPGPGERFPL 
TPGPGTXYPL 
TPGPGIRYPL 
TPGPGIRYPL 



TFGWCFKLVP VE. 
TLGWCFKLVP VD. 
TFGWCFKLVP VD. 
TFGWCYKLVP VD. 
TFGWCFKLVP VD. 
TFGWCFKLVP VD. 
TFGWCYKLVP VD. 
TFGWCFKLVP VD. 
TFGWCFKLVP VD. 
TFGWCFKLVP VD. 
TFGWCFKLVP VD. 
TFGWCFKLVP VD. 
TFGWCFKLVP VD. 
CFGWCYKLVP VD. 
CFGWCFKLVP VD. 
CFGWCYKLVP VD. 
CFGWCFKLVP VD. 
CFGWCFKLVP VD . 
CFGWCFKLVP VD . 
CFGWCFKLVP VD. 
CFGWCFKLVP VD. 
CFGWCFKLVP VD . 
TFGWCPNLEP ID. 
TFGWCPKLEP MD . 
TFGWCFKLVP MD. 
TFGWCFKLVP MD. 
TFGWCFKLVP MD 
TFGWCYKLVP MD 
TFGWCYKLVP VD 
TFGWCYKLVP VD 
CFGWCFKLVP VD 
CFGWCFKLVP VD 
CFGWCFKLVP VD 
TLGWCFKLVP VN 
TFGWCFKLVP VD, 
TFGWCYKLVP VD , 
TFGWCYKLVP VD. 
TFGWCYKLVP VD 
TFGWCFKLVP VD 
CFGWCYKLVP VD 
CFGWCYKLVP VD 
TFGWCFELVP VD 
TFGWCYELVP VD 
TFGWCFQLVP VD 
TFGWCFELVP ME 
TLGWCFKLVP VD 
TMGWCFKLVP VD 
TFGWCFKLVP VE 
TFGWCFKLVP VD 
TFGWCFKLVP VD 
CFGWCFKLVP MD 
TFGWCFKLVP ME 
TFGWCFKLVP MD 
TFGWCFKLVP MD 
TFGWCFKLVP VD 
TFGWCFKLIP VD 
TFGWCFKLVP VN 
TFGWCFKLVP VD 
TFGWCYKLVP VD, 
TFGWCYKLVP VD. 



PEKIEEA 
PEEVEKA 
PREVEEA 
PKEVEEA 
PGEVEEA 
PGEVEEA 
PREVBEN 
PSEVEBI 
PREVEEA 
PREVEEA 
PREVEEA 
PREVEEA 
PREVEEA 
PKEVEED 
PREVEED 
PREVEED 
PREVEED 
PREVEED 
PREVEED 
PREVEED 
QREVEED 
PREVEED 
PAEIEEA 
PAEVEEA 
. PKAVEEA 
PAEVEEA 
PADIEKD 
PAEVEEA 
PAEVEEA 
PDEVEEA 
PQEVEEA 
PQEVEEA 
PQEVEEI 
PEEVEKA 
. PEEVEKA 
. PEEVEEL 
. PREVEEE 
. PREVEED 
. PKEVEEE 
. PREVEEA 
. PREVEEA 
.PEWEKA 
. PQEVBED 
. PQEVEEA 
. PKBVEEN 
. PEEVEKA 
. PEEVEKA 
. PEEVEKA 
. PDEVEKA 
. PEEVEKA 
. PQEVEEA 
-PSEVEEA 
. PAEIEEA 
.PAEVEEA 
. PQDVEKA 
. PQEVERA 
. PQEVEQA 
. PSEVEEA 
. PSEVEEA 
PREVEEA 



NAGENNCLLH 
NEGENNCLLH 
NTGENNSLLH 
NEGENNRLLH 



NEGEN.CLLH 
NGGEDNCLLH 
NQGENHCLLH 
NEGENNCLLH 
NEGBDNCLLH 
NEGBDNCLLH 
NEGENNCLLH 
NEGBDNCLLH 
NKGEDNCLLH 
NKDESNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKEENNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKGENNCLLH 
NKGENNSLLH 
NKEENNSLLH 
NKGENNSLLH 
TEGENNSLLH 
NEGENNSLLH 
TEGENNSLLH 
NQGENNSLLH 
TEGENNSLLH 
TEGENNSLLH 
TEGENTCLLH 
NEGENNCLLH 
TAGEDNCLLH 
NEGBDNCLLH 
NEGENKCLLH 
TKGENNCLLH 
TKGENNSLLH 
TKGENNCLLH 
TKGENXSLLH 
NEGENNCLLH 
NEGENNCLLH 
TEGEDNCLLH 
TEGETNSLLH 
TEREDNCLLH 
TEGEDNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NEGENNCLLH 
NVGENNSLLH 
NKGENNSLLH 
NKGENISLLH 
NKGENNSLLH 
NEGENNSLLH 
NEGENNCLLY 
NEGENNSLLH 
NEGENNCLLH 
NEGENNCLLH 
TBGENNCLLH 



PMSQHGMDDP 
PMSQHGMEDE 
PMSLHGMEDS 
PMSLHGMEDA 
PIAQHGMEDE 
PMSQHGIBDA 
PMSQHGMDNP 
PASLHGMBDE 
PVCQHGMEDE 
PVCQHGMDDE 
PVCQHGMEDE 
PVCQHGMEDD 
PVCQHGMEDD 
PMSQHGVDDE 
PMSQHGIDDD 
PMSQHGIEDE 
PLSQHGIEDE 
PMSQHGIDDE 
PMSQHGIEDE 
PMSQHGMGDG 
PMSQHGIEDE 
PMSQHGIEDE 
PICQHGMEDE 
PICQHGMEDE 
PICQHGTEDE 
PICQHGMEDD 
PICQHGMEDE 
PICQHGMEDE 
PICQHGMDDE 
PICQHGMDDE 
PISQHGMEDE 
PISQHGMEDE 
PISQHGMEDE 
PMSLHGMEDD 
PMHQHGMDDE 
PICQHGAEDE 
PMCQHGAEDE 
PMSQHGMEDE 
PMCQHGVDDP 
PMSQHGMDDE 
PMSQHGIEDE 
PICQHGMEDE 
PICQHGMEDP 
PMCQQGMEDP 
PINQHGMEDP 
PMSQHGMEDE 
PMSQHGMEDE 
PMSQHGMEDE 
PMSQHGMDDE 
PMSLHGMEDD 
PXCQHGIDDT 
PICQHGMEDE 
PICQHGMEDE 
PICQHGMEDE 
PMCQHGIEDP 
PICQHGMEDE 
PMSLHGMEDD 
PACQHGIEDE 
PICQHGIEDE 
PVNQHGMEDE 



254 



K_CM_MP53 5 
N_CM_YBF30 
0_CM_ANT70 
0_CM_MVP51 
0_SN_MP129 
O_SN_MP130 
U CD 83C 



00BW0762_1 
00BW0768_2 
OOBW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
O0BW1795_6 
00BW1811_3 
00BW1859_5 
O0BW1880_2 
00BW1921_1 
00BW2O36_l 
OOBW2063__6 
00BW2087_2 
00BW2127_2 
O0BW2128_3 
00BW2276_7 
00BW3819_3 
00BW3842_8 
00BW3871_3 
00BW3876_9 
00BW3886_8 
00BW3891_6 
00BW3970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037^d 
99BW3932_1 
99BW464234 
99BW4 745_8 
99BW4754_7 
99BWMC16 8 



TPGPGIRYPL 
TPGPGIRYPV 
TPGPGTRFPL 
TPGPGPRFPL 
TPGPGPRFPL 
TPGPGTRFPL 
TPGPGIRYPL 

201 

HREVLMWKFD 
EREVLRWKFD 
DREVLKWQFD 
DREVIiKWVFD 
DREVLRWKFD 
DREVLMWKFD 
HGEVLMWKFD 
HGEVLKWKFD 
DKEVLQWKFD 
DREVLMWKFD 
HGEVLEWKFD 
EREVLRWKFD 
HKBVLRWKFD 
DREVLMWKFD 
HKEVLTWKFD 
HREVLQWKFD 
DREVLKWVFD 
EREVLQWKFD 
HGEVLMWKFD 
EREVLRWKFD 
EGEVLQWKFD 
DREVPMWKFD 
DREVLMWKFD 
DREVLRWKFD 
EREVLKWKFD 
DREVLRWKFD 
DREVLKWQFD 
DREVLRWKFD 
HREVLKWKFD 
DREVLRWKFD 
HGEVLKWKFD 
EREVLTWKFD 
HKEVLKWKFD 
DREVLKWKFD 
DKEVLMWKFD 
ERGVLKWKFD 
DREVLKWVFD 
HREVLKWKFD 
HGEVLMWKFD 
EREVLKWQFD 
GKEVLIWKFD 
DREVLMWKFD 
EKEVLKWVFD 
DREVLRWKFD 
DREVLKWEFD 
DREVLKWQFD 
DREVLKWKFD 
DREVLIWKYD 
DREVLRWKFD 
HKEVLKWKFD 
DREVLKWQFD 



TFGWCYKLVP 
TFGWCFKLVP 
TFGWLFKLVP 
TFGWLPKLVP 
TFGWLFKLVP 
TFGWLFKLVP 
TFGWPFKLVP 



VD . PAEVEET 
LS.AEBVEEA 
VSEEEABRLG 
VSAEEAERLG 
VSEAEAEELG 
VSEAEAEELG 
VD . PKEVEEA 



TEGEDNCLLH 
NEGDNNALLH 
NTCERANLLH 
NTNEDASLLH 
NKCERASLLH 
ISTKCDRAKLLH 
NEGENNCLLH 



PINQHGMEDE 
PICQHGADDD 
PACAHGFEDT 
PACNHGAEDA 
PACNHGFEDN 
PVCNHGFEDP 
PICQHGMDDE 



SSLARRHVAR 
SSLARRHMAR 
SSLVRRHMAR 
SSLARRHMAR 
SSLARRHLAR 
SHLAYRHMAR 
SALARRHMAR 
SSLARRHLAR 
SSLARRHMAR 
SHLARRHTAR 
SMLARRHMAR 
SQL7VRRHMAR 
SSLARRHLAR 
SQLAHRHLAR 
SHLARRHMAR 
SQLARRHIAR 
SSLARRHLAR 
SLLSRRHLAR 
SHLAYRHMAR 
SSLARRHMAR 
SLLAYRHMAR 
SLLAHRHMAR 
SHLVHRHMAR 
S . LARRHIAR 
SQLAYRHMAR 
SHLARRHMAR 
ISLARRHMAR 
SELARRHIAR 
SQLARRHMAR 
SSLAHRHMAR 
SQLARRHMAR 
SHLVHRPMAR 
SQLARRHLAR 
SSLARRHLTR 
SHLARRHMAR 
SHL7VRRHMAR 
SHLARKHMAR 
SSLARRHMAR' 
SQLARRHMAR 
SSLARRHMAR 
SHLARRHMAR 
SQLARRHIAR 
SSLARRHVAR 
SSLARRHMAR 
IRLAHTHMAR 
SSLAHRHVAR 
SMLARRHMAR 
SQLARRHMAR 
SHLARRHMAR 
SHLARRHMAR 
SSLARRHMAR 



232 

E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.KHPEFYKD C 
E.LHPEYYKD C 
E.LHPEFYKD CR 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.KHPEWYKD C 
E.LHPEYYKD C 
E.RHPEYYKD C 
E.KHPEFYKD C 
IXIHAEYYKD C 
E.KHPEFYKD C 
E.LHPEYYKA C 
E.QHPEYYKD C 
E.LHPGYYKD C 
E.LHPEYYKG C 
E.LHPEYYKN C 
E.IHPEYYKD C 
E.LHPEWYKD C 
E.LHPEWYKD . 
E.RHPEPYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LYPEYYKD C 
E . IHPEYYKD C 
E.LHPEFYKD C 
E.KHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKN C 
E.LHPEFYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEFYKD C 
E.IHPEYYKD C 
E.LHPEFYKD C 
E.LHPEYYKD C 
Q.LHPEFYKN C 
E.LHPEYYKD C 
E.LHPEFYKD C 
E.LHPDYYKD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E.LHPEYYKD C 
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A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE__Q23 
A_SE_SE659 
A_SE_SE725 
A_SE_SE753 
A_SE_SE853 
A_SE_SE889 
A_SE_UGSE8 
A_UG_92UG0 

A_UG_U455 
AC_IN_2130 
AC__RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VT1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW21 
B_AU_VH 

B_CN_RL42 
B_DE_D31 
B_DB_HAM 

B_FR_HXB2 
B_GA_OYI 

B^GBCAMl 
B_GB_GB8 

B_GB_MANC 
B_KR_WK 
B_NL_3202A 
B_TW_TWCYS 
B_US_BC 
B_US_DH123 
B_US_JRCSF 

B_US_MNCG 

B_US_P896 
B_US_RF 
B_US_SF2 
B_US_WEAU1 

B_US_WR27 
B_US_YU2 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C IN 93IN9 



EREVLKWKFD 
EREVLRWEFD 
EREVLKWVFD 
DKQVLGWRFD 
EKEVLMWKFD 
EREVLKWKFD 
EKEVLKWKFD 
EKETLRWRFD 
EREVLKWKFD 
ERETLMWKFD 
ERETLMWKFD 
ERETLMWKFD 
EKETLRWKFD 
EKEVLMWKFD 
YGEVLQWKFD 
DREVLKWKFD 
ERETLVWRFD 
DKEVLRWKFD 
DREVLVWRFD 
EREVLMWRFN 
EKEVLKWQFD 
EXEVLMWRFD 
EREVLKWKFD 
EREVLVWKFD 
DREVLVWRFD 
EREVLMWKFD 
EREVLMWKFD 
DREVLMWKFD 
EKEVLMWKFD 
EREVLMWKFD 
EREVLVWRFD 
EREVLKWKFD 
EREVLEWRFD 
EKEVLVWKFD 
EKEVLMWKFD 
EKEVLVWKFN 
EKEVLVWKFD 
EGEVLVWRFD 
EREVLEWRFD 
EKEVLVWRFD 
EREVLEWRFD 
EKEVLLWKFD 
EKEVLVWKFD 
EREVLVWKSD 
ERQVLVWRFD 
EKEVLVWKFD 
EKEVLVWRFD 
EKEVLMWKFD 
EKEVLVWKFD 
EREGLEWRPD 
DRETLQWRFD 
HREVLQWKFD 
DGEVLRWKFD 
HKEVLKWKFD 
DREVLKWKFD 
DKEVLMWKFD 
DREVLKWKFD 
HREVLKWKFD 
HREVLQWKFD 
HREVLQWKFD 



SRLALRHLAR 
RSLARRHRAR 
SHLALVHKAR 
SSLARRHIAR 
SRLALKHRAR 
SRLALKHRAR 
SRLALKHLAC 
SRLALRHRAQ 
SRLALKHRAQ 
SKLALKHRAH 
SRLALTHRAR 
PHLAFKHRAF 
SSLARVHKAR 
STLALKHRAY 
SHLAYKHQAR 
SHLAHRHMAR 
SRLALKHLAR 
SQLARRHMAR 
SRLALKHIAK 
SRLAFEHKAH 
SRLALKHLAR 
SRLAFKHRAR 
SSLALRHRAR 
SMLAPKHRAR 
SSLARRHIAR 
SSLAREHVAR 
SSLARKHLAR 
SSLARRHLAR 
SRLAVHHMAR 
SRLAIHHMAR 
SRLAFKHMAR 
SHLAFHHKAR 
SRLAFHHVAR 
SRLAFRHMAR 
SRLAFHHMAR 
SRLAFHHMAR 
SRLAFHHVPD 
SRLAFHHMAR 
SRLAFHHMAR 
STLAFHHRAR 
SRLAFHHM/U^ 
SRLAYHHMAR 
SKLALHHVAR 
SHLAFQHYAR 
SRLAFHHVAR 
SRLAFHHVAR 
SKLAFHHMAR 
SKLAFHHVAR 
SRLAFHHKAR 
SRLAFHHVAR 
SRLAFHHMAR 
SLLARRHMAR 
SHLAHRHMAR 
SQLARRHLAR 
SSLARRHLTR 
SHLARRHMAR 
SHLARRHMAR 
SQLARRHMAR 
SLLAHRHRAR 
SHLAHRHMAR 



B.QHPEFYKD C 
E.LHPEYYKD C 
E.LHPEFYKD C 
E.KHPEYYKD C 
E.LHPEFYKD C 
E.LHPEWYKD C 
E.KHPEFYKD C 
E.MHPEFYKD C 
E.LHPEFYKD C 
E.LHPEYFKN C 
E.LHPEFYKD C 
E.LHPEYYKN . 
E.LHPEFYKD C 
E.LHPEFYKD . 
E.RHPEFYKD C 
E.LHPEYYKD C 
E.KHPEFYKD C 
E.MHPEYYKD C 
E.KHPEYFKD C 
Q.LHPEYYKD C 
E.KHPEFYKD C 
E.LHPEFYKD C 
E.QHPEYYKD C 
E.LHPEYYKD C 
E.QHPEYYKD C 
K.LYPEFFKD C 
E.MHPEFYKD . 
E.KHPEFYKD C 
E.LHPEYYKN . 
E.MHPEYHKD C. 
E.LHPEYYKN . . 
E.LHPEYYKD C. 
E.LHPEYFKN C. 
E.VHPEYYKD C. 
E.KHPEFYKD C. 
E.LHPEFYKD C. 
E.LHPEYYKD C. 
E.KHPEYYKD C. 
E.LHPEYYKD C. 
E.LHPEYYKX C. 
E.LHPEYYKN R. 
E.LHPEYYKN C. 
E.LHPEYYKD C. 
E.LHPEYYKN C. 
E.LHPEYFKN . . 
E.KHPEYYKD C. 
E.LHPEYYKD C. 
E.LHPEYFKD C. 
E . LHPEYYKN . . 
E . LHPEYYKN . . 
E.LHPEYYKD C. 
E.LHPEYYKD C. 
E.LHPEYYKD C. 
E.LHPEFYKD C. 
E.KHPEYYKD C. 
E.LHPEYYKD C. 
E.LHPEYYKD C 
E.LHPEFYKD C. 
E.LHPEFYKD C. 
E^LHPEYYKD C. 
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C__IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRFd5_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx__ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_84ZR0 
D_CD_ELI 
D_CD_NDK 
D_UG_94UG1 
F1_BE_VI85 
F1_BR_93BR 
Fl_FI_FrN9 
F1_FR_MP41 
F2_CM_MP25 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE702 
J_SE_SE788 
K_CD_EQTB1 
K_CM_MP535 
W_CM_YBF30 
O_CM_ANT70 
0_CM_MVP51 
0_SN_MP129 
O_SN_MP130 
U CD 83C 



HREVLMWK. . 
HNEVLVWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLIWKFD 
EREVLMWKFD 
EREVLMWKFD 
EREVLIWKFD 
DREVLVWRFD 
DREVLVWRFD 
DREVLVWRFD 
DREVLIWRFD 
DREVLVWRFD 
DKEVLVWRFD 
EKEVLMWKFD 
EKEVLMWKFD 
EREVLKWKFD 
EREVLKWKFD 
EREVLKWKFD 
DREVLQWKFD 
DGEVLRWKFD 
EREVLKWKFD 
EGEVLMWKFD 
EREVLMWKFD 
EXEVLMWKFD 
EREVLKWVPD 
DREVLRWKFD 
EKEVLVWRFN 
ERQVLKWRPN 
ERQVLMWRFN 
EREVLVWRFN 
DREVLRWKFD 
DKEVLKWEFD 
DREVLKWKFD 
DREVLRWEFD 
DKEVLKWQPD 
EREVLVWKFD 
DGEVLVWRFD 
DREVLVWRFN 
DREVLVWRFD 
EREVLMWKFD 
EGEVLMWKFD 
GREVLMWKPD 
EREVLKWKFD 
EREVLQWKFD 
HREVLKWKFD 
HREILMWKFD 
HKEVLVWRFD 
HKEILMWKFD 
HGBILKWQFD 
HGQILKWQFD 
HKEMLKWQFD 
EKEVLMWKFD 



. QLAHRHIAR 
SQLAHKHRAR 
SSLARRHIAR 
SSLARRHIAR 
SSLARRHIAR 
SALARKHTAR 
STLARKHIAR 
SALARRHIAR 
SALARKHIAR 
SALARKHVAR 
SSLARKHLAR 
SSLARTHRAR 
SSLARRHIAR 
SSLAPTHRAR 
SRLAFRHTAR 
SRLAFTHKAR 
SRLAFRHTAR 
SRLALTHRAR 
SRLALTHRAR 
SRLAYKHVAR 
SRLAFKHIAR 
SLLAYRHMAR 
SSLALRHIAR 
SSLALKHIAR 
SSLARRHIAR 
SSLARRHIAR 
SSLARRHTAR 
SSLARRHIAX 
SSLARRHIAR 
SSLARRHIAR 
SRLAFEHKAK 
SRLAFEHKAR 
SRLALEHKAR 
SRLAFEHKAK 
SSLALRHIAR 
SRLALRHIAR 
SRUU^KHIAR 
SRLAFRHIAR 
SRLALRHIAR 
SRIiALKHLAR 
SSLARRHLAR 
SSLARRHLAR 
SSLARRHIAR 
SRLALRHRAK 
SRLAFTHTAR 
SRLALTHLAR 
SSLARRHIAR 
SSLARRHIAR 
SSLARKHVAR 
SSLARRHVAR 
SSLARRHVAR 
RSLGNTHVAM 
RSLGLTHIAL 
RSLGSTHVAM 
RSLGSTHVAL 
SSLARRHLAR 



E.LHPEFYKD C. 
E.LHPEFYNK DC 
B.LRPEYYKD C 
E.LHPEYYKD . 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.QHPEFYKD C 
E.LRPEFYKD C 
E.MHPEYYKD C 
B.QHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.RHPEFYKD C 
E.MHPEFYKD C 
E.LHPEYYKD C 
E.MHPEFYKD CX 
E.LHPEYYKD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E.RHPEPYQD . 
E.RRPEFYQD . 
E.KHPEFYKD C 
E.LHPDFYKD C 
E.MHPEFYKD C 
E.XHPEPXKD C 
E.LHPDFYKD . 
E.LHPDFYKD . 
E.KYPEYFKN C 
E . MHPEFYKN . 
E.LHPEFYKD C 
M.KHPEYYKD C 
E.RHPEFYQP . 
E.RHPEYYQD . 
E.RHPEFYRD . 
E.KHPEFYQN . 
E . RHPEYYKD . 
E.KHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEYYKD C 
E.LHPEFYKD C 
E.KHPEFYKD C 
V.KHPEY.KD C 
E.LHPEFYKD C 
E.LHPEFYKD C 
E.MHPEYYKD . 
E.LHPDYYKD . 
B.LHPEFYKN C 
ITHPELFQKD . 
QKHPELFPSN . 
VTNPELFNKD . 
ITHPELFLKD . 
E.LHPEFYKD C 
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Table 14. HIV Pol Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


00BW0762_1 


Len : 


1046 


Name : 


OOBW0768_2 


Len: 


1046 


Name : 


00BW0874_2 


Len : 


1046 


Name : 


00BW1471_2 


Len : 


1046 


Name : 


00BW1616_2 


Len: 


1046 


Name: 


00BW1686_8 


Len : 


1046 


Name : 


00BW1759 3 


Len: 


1046 


Name : 


O0BW1773_2 


Len: 


1046 


Name : 


00BW1783_5 


Len : 


1046 


Name: 


00BW1795_6 


Len: 


1046 


Name : 


O0BW1811_3 


Len : 


1046 


Name : 


00BW1859_5 


Len: 


1046 


Name : 


00BW1880_2 


Len : 


1046 


Name: 


00BW1921_1 


Len: 


1046 


Name : 


00BW2 036^^1 


Len: 


1046 


Name : 


00BW2063_6 


Len: 


1046 


Name : 


00BW2087_2 


Len : 


1046 


Name: 


00BW2127_2 


Len: 


1046 


Name : 


00BW2l2 8_3 


Len : 


1046 


Name : 


00BW2276_7 


Len : 


1046 


Name : 


00BW3819_3 


Len: 


1046 


Name : 


00BW3842_8 


Len: 


1046 


Name : 


00BW3871_3 


Len: 


1046 


Name: 


00BW3876 9 


Len: 


1046 


Name: 


00BW3886_8 


Len: 


1046 


Name : 


00BW3891_6 


Len: 


1046 


Name: 


00BW3970_2 


Len : 


1046 


Name : 


00BW5031_1 


Len : 


1046 


Name : 


96BW01B21 


Len : 


1046 


Name : 


96BW0407 


Len : 


1046 


Name: 


96BW0502 


Len: 


1046 


Name : 


96BW06_J4 


Len: 


1046 


Name : 


96BW11_06 


Len: 


1046 


Name: 


96BW1210 


Len : 


1046 


Name : 


96BW15b63 


Len: 


1046 


Name : 


96BW16_2 6 


Len : 


1046 


Name : 


96BW17A09 


Len : 


1046 


Name : 


96BWM01 5 


Lea: 


1046 


Name : 


96BWM03_2 


Len: 


1046 


Name : 


98BWMC12_2 


Len: 


1046 


Name : 


98BWMC13_4 


Len: 


1046 


Name : 


98BWMC14*"a 


Len: 


1046 


Name : 


98BWM014_1 


Len: 


1046 


Name : 


98BWM018 d 


Len : 


1046 


Name : 


98BWM036_a 


Len : 


1046 


Name : 


98BWM037_d 


Len: 


1046 


Name : 


99BW3932_1 


Len: 


1046 


Name : 


99BW4 642_4 


Len: 


1046 


Name : 


99BW4 745_8 


Len : 


1046 


Name : 


99BW4754 7 


Len: 


1046 


Name : 


99BWMC16_8 


Len: 


1046 


Name : 


A2_CD_97CD 


Len : 


1046 


Name : 


A2_CY_94CY 


Len : 


1046 


Name : 


A2D 97KR 


Len: 


1046 


Name : 


A2G_CD_97C 


Len: 


1046 


Name: 


A_BY_97BL0 


Len: 


1046 



Check: 


4376 


Weight : 1 


nn 


Check: 


8430 


Weight : 1 




Check: 


8925 


Weight : 1 


on 


Check: 


1324 


Weight : i 


. 00 


Check: 


935 


Weight * 




00 


Check : 


8131 


Weight 




on 


Check: 


579 


Weight : 


J. . 


nn 

V U 


Check : 


1975 


Weight 


X 


on 


Check : 


216 


Weight • 


X . 


00 


Check : 


593 2 


jLvj jit 


X 


. 00 


Check : 


6525 




• X 


. 00 


Check: 


2879 


Weight 


1 


. 00 


Check : 


7093 




: 1 


- 00 


Check : 


2524 


Weight 


: 1 


. 00 


Check : 


8279 


Weight 


: 1 


. 00 


Check : 


3935 


We ight 


: 1 


.00 


Check : 


7898 


Weight 


: 1 


.00 


Check: 


728 


Weight : 


1. 


00 


Check: 


5356 


We ight 


: 1 


.00 


Check : 


9456 


Weight 


: 1 


.00 


Check : 


6369 


Weight 


:. 1 


.00 


Check : 


4573 


Weight 


: 1 


.00 


Check: 


6948 


Weight 


: 1 


.00 


Check: 


6609 


Weight 


: 1 


.00 


Check : 


8244 


Weight 


: 1 


.00 


Check : 


5718 


Weight 


: 1 


.00 


Check: 


3940 


Weight 


: 1 


.00 


Check: 


2442 


Weight 


: 1 


.00 


Check: 


2358 


Weight 


: 1 


.00 


Check: 


8537 


Weight 


: 1 


.00 


Check: 


3948 


Weight 


: 1 


.00 


Check : 


7173 


Weight 


: 1 


.00 


Check : 


973 


Weight : 


1,00 


Check : 


5817 


Weight 


: 1 


00 


Check: 


5157 


Weight 


: 1 


00 


Check: 


3303 


Weight 


1. 


00 


Check: 


1256 


Weight 


: 1. 


00 


Check: 


5593 


Weight 


1. 


00 


Check: 


3661 


Weight 


1. 


00 


Check: 


7159 


Weight 


1, 


00 


Check : 


3254 


Weight 


1. 


00 


Check : 


5638 


Weight 


1, 


00 


Check: 


7680 


Weight , 


1. 


00 


Check: 


1619 


Weight : 


1. 


00 


Check: 


8852 


Weight : 


1. 


00 


Check : 


4750 


Weight : 


1. 


00 


Check: 


5391 


Weight : 


1. 


00 


Check: 


1514 


Weight: 


1. 


00 


Check : 


52 Weight : 


1.00 


Check: 


4905 


Weight : 


1. 


00 


Check : 


1544 


Weight : 


1. 


00 


Check : 


9703 


Weight : 


1. 


00 


Check : 


3235 


Weight : 


1. 


00 


Check: 


3776 


Weight: 


1. 


00 


Check: 


2059 


Weight : 


1. 


00 


Check: 


2724 


Weight : 


1. 


00 
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Name: A_KE__Q23_A 
Name: A_SE_SE659 
Name: A_SE_SE725 
Name: A_SE_SE753 
Name: A_SE_SE853 
Name: A_SE_SSB89 
Name: A_SE_UGSE8 
Name: A__UG_92UG0 
Name: A_UG_U455__ 
Name: AC_IN_2130 
Name: AC_RW_92RW 
Name: AC_SB_SE94 
Name: ACD_SE_SE8 
Name: ACGBEVIl 
Name: AD_SE_SE69 
Name: AD_SE_SE71 
Name: ADHK_NO_97 
Name: ADK_CD_MAL 
Name: AG_BE_VI11 
Name: AG_NG_92NG 
Name: AGHU_GA_VI 
Name: AGU_CD_Z32 
Name: AJ BW BW21 



Name : 


B^ 


_AU 


_VH_AF 


Name : 


b' 


"cn' 


"rL42_ 


Name: 


b[ 






Name: 


B^ 


_de] 


]han_u 


Name: 


b" 




"hXB2_ 


Name : 


B~_ 


_ga[ 




Name: 


b' 


"gb] 


]CAM1_ 


Name : 


b' 


_gb] 


_GB8_A 


Name : 


b" 


_gb" 


~MANC_ 


Name : 


B_ 




_WK_AF 


Name : 


b] 


"nl~ 


]3202A 


Name : 


b] 


~TW" 


"twcys 


Name: 


B^ 


"us" 


_bc_lo 


Name : 


b' 


~us] 


]dH123 


Name : 




'usl 


^JRCSF 


Name : 


B^ 


'xssl 


"mncg_ 


Name : 


b] 


jjsl 


"P896_ 


Name : 


B^ 


~\jsl 


_RF_M1 


Name : 


b' 


jjsl 


"sF2_K 


Name : 


B_ 




[wEAUl 


Name : 


b" 


"us" 


]wR27_ 


Name : 




"us" 


[yU2_M 



Name: BF1_BR_93B 
Name : C_BR_9 2 BRO 
Name: C_BW_96BW0 
Name : C_BW_96BW1 
Name: C_BW_96BW1 
Name : C_BW_96BW1 
Name : C_ET_ETH22 
Name: C_IN_93IN1 
Name: C_IN_93IN9 
Name: C_TN_93IN9 
Name: C_IN_94IN1 
Name: C_IN_95IN2 
Name : CRFO 1_AE_C 
Name : CRFO 1_AE_C 
Name: CRPOl AE C 



Len 


: 1046 


Check 


Len 


1046 


Check 


Len 


1046 


Check 


Len 


1046 


Check 


Len 


: 1046 


Check 


Len 


: 1046 


Check 


Len 


: 1046 


Check 


Len 


: 1046 


Check 


Len 


: 1046 


Check 


Len 


1046 


Check 


Len 


1046 


Check 


Len 


1046 


Check 


Len 


: 1046 


Check 


Len 


: 1046 


Check 


Len 


: 1046 


Check 


Len 


: 1046 


Check 


Len 


: 1046 


Check 


Len 


1046 


Check 


Len 


: 1046 


Check 


Len 


1046 


Check 


Len 


1046 


Check 


Len 


1046 


Check 


Len 


1046 


Check 


Len 


: 1046 


Check 


Len 


1046 


Check 


Len 


1046 


Check 


Len 


1046 


Check 


Len 


1046 


Check: 


Len 


1046 


Check 


Len 


1046 


Check. 


Len 


1046 


Check : 


Len 


1046 


Check: 


Len 


1046 


Check : 


Len 


1046 


Check : 


Len 


1046 


Check : 


Len 


1046 


Check : 


Len 


1046 


Check : 


Len 


1046 


Check : 


Len 


1046 


Check: 


Len 


1046 


Check : 


Len 


1046 


Check : 


Len 


1046 


Check : 


Len 


1046 


Check : 


Len 


1046 


Check: 


Len 


1046 


Check : 


Len: 


1046 


Check : 


Len 


1046 


Check : 


Len . 


1046 


Check: 


Len : 


1046 


Check: 


Len. 


1046 


Check: 


Len : 


1046 


Check : 


Len: 


1046 


Check: 


Len: 


1046 


Check: 


Len: 


1046 


Check : 


Len : 


1046 


Check: 


Len: 


1046 


Check: 


Len : 


1046 


Check : 


Len • 


1046 


Check: 


Len : 


1046 


Check: 


Len: 


1046 


Check : 
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1835 


Weight 


: 1 


. 00 


647 


Weight : 


1 . 


00 


263 


Weight : 


1 . 


00 


2271 


Weight 


: 1 


. 00 


5036 


Weight 


: 1 


. 00 


8414 


Weight 


: 1 


. 00 


3268 


Weight 


: 1 


. 00 


2007 


Weight 


: 1 


. 00 


2277 


Weight 


: 1 


. 00 


5353 


Weight 


: 1 


. 00 


4695 


Weight 


: 1 


. 00 


4206 


Weight 


: 1 


. 00 


7281 


Weight 


: 1 


. 00 


1400 


Weight 


: 1 


. 00 


4640 


Weight 


: 1 


. 00 


1057 


Weight 


: 1 


.00 


3502 


Weight 


: 1 


. 00 


2578 


Weight 


: 1 


.00 


8416 


Weight 


: 1 


. 00 


9397 


Weight 


: 1 


. 00 


9562 


Weight 


1 


. 00 


8398 


Weight 


1 


. 00 


3451 


Weight 


: 1 


.00 


2033 


Weight 


: 1 


. 00 


1369 


Weight 


1 


.00 


4607 


Weight 


1 


.00 


1771 


Weight 


1 


.00 


4569 


Weight 


1 


. 00 


3682 


Weight 


: 1 


.00 


3161 


Weight 


1 


.00 


6253 


Weight 


1 


. 00 


7670 


Weight 


1 


.00 


8737 


Weight 


1 


.00 


2083 


Weight 


1 


.00 


3056 


Weight 


1 


.00 


3160 


Weight 


1 


.00 


1102 


Weight 


1 


.00 


5571 


Weight 


1 


.00 


3988 


Weight 


1 


. 00 


2465 


Weight 


1 


.00 


3672 


Weight- 


1 


.00 


1754 


Weight: 


1 


.00 


2993 


Weight : 


1 


.00 


4098 


Weight : 


1 


.00 


5564 


Weight : 


1 


.00 


4182 


Weight : 


1 


.oo 


5481 


Weight : 


1 


.00 


6833 


Weight : 


1 


.00 


2166 


Weight : 


1 


.00 


5817 


Weight : 


1 


.00 


5157 


Weight : 


1 


.00 


3509 


Weight : 


1 


.00 


5471 


Weight : 


1 


.00 


4102 


Weight : 


1 


.00 


3150 


Weight : 


1 


.00 


5157 


Weight : 


1 


.00 


4641 


Weight : 


1 


.00 


87 Weight: 


1.00 


3758 


Weight : 


1 


.00 


i2775 


Weight : 


1 


.00 



Name : 


CRF01_AE_T 


Len 


: 1046 


Check : 


1864 


Weight 


: 1. 


00 


Name : 


CRF01_AE_T 


Len 


1046 


Check : 


7414 


Weight 


: 1. 


00 


Name: 


CRF01_AE_T 


Len 


1046 


Check: 


7837 


Weight 


: 1, 


00 


Name : 


CRF01_AE_T 


Len 


1046 


Check : 


3529 


Weight 


1. 


00 


Name : 


CRF01_AE_T 


Len 


1046 


Check : 


7503 


Weight 


1. 


00 


Name : 


CRF01_AE_T 


Len 


1046 


Check: 


5730 


Weight 


1. 


00 


Name : 


CRF02_AG_P 


Len 


1046 


Check: 


9432 


Weight 


: 1 - 


00 


Name : 


CRF02_AG_F 


Len 


1046 


Check: 


2064 


Weight 


1. 


00 


Name : 


CRF02_AG_G 


Len 


1046 


Check: 


9849 


Weight 


1. 


00 


Name : 


CRF02_AG_N 


Len 


1046 


Check: 


1793 


Weight 


1 . 


00 


Name : 


CRF02_AG_S 


Len 


1046 


Check : 


4817 


Weight 


1. 


00 


Name: 


CRF02_AG_S 


Len 


1046 


Check: 


1764 


Weight 


X. 


00 


Name: 


CRF03_AB_R 


Len 


1046 


Check : 


1695 


Weight 


1. 


00 


Name: 


CRF03_AB_R 


Len 


1046 


Check: 


1425 


Weight 


1 . 


00 


Name: 


CRF04_cpx_ 


Len 


: 1046 


Check: 


8496 


Weight 


1. 


00 


Name : 


CRF04_cpx_ 


Len 


: 1046 


Check: 


2074 


' Weight 


1. 


00 


Name : 


CRF04_cpx_ 


Len 


1046 


Check: 


9245 


Weight 


1. 


00 


Name : 


CRF05_DF_B 


Len 


1046 


Check : 


62 Weight: 


1.00 


Name : 


CRF05_DF_B 


Len 


1046 


Check: 


3427 


Weight 


. 1. 


00 


Name : 


CRF06_cpx_ 


Len 


1046 


Check : 


142 


Weight : 


1.00 


Name : 


CRF06_cpx_ 


Len 


1046i 


Check : 


6688 


Weight 


1. 


op 


Name: 


CRF06_cpx_ 


Len 


1046 


Check: 


8524 


Weight 


1. 


00 


Name : 


CRF06_cpx_ 


Len 


1046 


Check : 


4725 


Weight 


1. 


00 


Name : 


CRPll_cpx_ 


Len 


1046 


Check : 


2194 


Weight 


1. 


00 


Name : 


CRFll_cpx_ 


Len 


1046 


Check : 


8466 


Weight 


1. 


00 


Name : 


D_CD_84ZR0 


Len 


1046 


Check : 


515 


Weight : 


1 .00 


Name : 


D_CD_ELI_K 


Len 


1046 


Check : 


2096 


Weight. 


1. 


00 


Name : 


D_CD_NDK_M 


Len 


1046 


Check : 


3376 


Weight' 


1. 


00 


Name : 


D_UG_94UG1 


Len 


1046 


Check : 


3505 


Weight: 


1. 


00 


Name: 


F1_BB_VI85 


Len 


1046 


Check : 


3993 


Weight: 


1. 


00 


Name : 


F1_BR_93BR 


Len 


1046 


Check : 


2251 


Weight 


1. 


00 


Name : 


F1_FI_FIN9 


Len 


1046 


Check : 


9772 


Weight 


1- 


00 


Name : 


F1_FR_MP41 


Len 


1046 


Check : 


1447 


Weight 


1. 


00 


Name : 


F2_CM_MP25 


Len 


1046 


Check: 


2842 


Weight 


1. 


00 


Name : 


F2KU_BE_VI 


Len 


1046 


Check: 


5026 


Weight • 


1. 


00 


Name : 


G_BE_DRCBL 


Len 


1046 


Check : 


5377 


Weight : 


1. 


00 


Name : 


G__NG_92NG0 


Len 


1046 


Check: 


6000 


Weight : 


1. 


00 


Name: 


G_SE_SE616 


Len: 


1046 


Check : 


7901 


Weight: 


1. 


00 


Name : 


H BE_VI991 


Len: 


1046 


Check: 


9107 


Weight : 


1. 


00 


Name: 


h3e_VI997 


Len: 


1046 


Check: 


5776 


Weight : 


1 . 


00 


Name: 


H_CF_90CF0 


Len* 


1046 


Check: 


9201 


Weight : 


1. 


00 


Name : 


J_SE_SE702 


Len 


1046 


Check : 


9700 


Weight : 


1. 


00 


Name : 


J_SE_SE788 


Len • 


1046 


Check: 


8817 


Weight : 


1. 


00 


Name : 


K_CD_EQTB1 


Len • 


1046 


Check: 


3723 


Weight : 


1. 


00 


Name : 


K_CM_MP535 


Len. 


1046 


Check: 


3729 


Weight: 


1. 


00 


Name : 


N_CM_yBF3G 


Len: 


1046 


Check: 


3336 


Weight: 


1. 


00 


Name: 


O_CM_ANT70 


Len: 


1046 


Check : 


9461 


Weight : 


1. 


00 


Name : 


0_CM_MVP51 


Len: 


1046 


Check: 


2986 


Weight : 


1. 


00 


Name : 


0_SN_99SE 


Len: 


1046 


Check: 


377 


Weight : 


1 . 00 


Name: 


0_SN__99SE_ 


Len: 


1046 


Check: 


9312 


Weight : 


1. 


00 


Name: 


U CD 83C 


Len: 


1046 


Check : 


1358 


Weight : 


1, 


00 



// 



1 50 



00BW0762_1 


PPRENLAFPQ G 


EAREFPPE 






SR. . . 


. . . .E 


0OBW0768_2 


PFRENLAFPQ .GEAGEFPSE 






SR . , 


. . . .K 


OOBW0874_2 


FFRENLAFPQ G 


EAREFPPE 






SR. . . 


E 


00BW1471_2 


FFRENLAFSE G 


EARELPSE 


Q 




SR. . . 


E 


00BW1616_2 


FFRENLAFPQ G 


KAGEFPPE 


QTRANSP. . 


. SSTSANSPT 


SR. . . 


E 
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00BW1686_8 


FFRENLAFPQ 


G 


. EAREFPSE 






SR. . . 




00BW1759_3 


FFRENIiAFPQ 


. GEAREFPSE 










00BW1773_2 


FFRENLAFPQ 


G 


. EAREFPSE 






SR 




00BW1783_5 


FFRENIAFPE 


GGEAREFPAE 


QTSRE 


. . QTRANSPT 


SR. . , 




00BW1795_6 


FFRENLAFPQ 


O 


.EAREFPSE 


QT 




SR. . . 




O0BW1811_3 


FFRENLAFPQ 


G 


.EAREFPSE 


QARANSPTR- 


ANSPT 


SR. . 




00BW1859_5 


FFRENLAFPQ 


G 


.KAREFSPE 


QA 




SR. . . 




00BW1880_2 


FFRENLAFPQ 


G 


.EAREFPPE 


QT 




SR . . . 




00BW1921_1 


FFRENLAFPQ 


G 


.EAREFPSE 






SR, . . 




00BW2036_1 


FFRENLAFQQ 




.KAREFPSE 






SR. , . 




00BW2063_6 


FFRENLAFPQ 


G 


. EAREFPSE 


QT 




SR. . . 




00BW2087_2 


FFRENLAFPQ 


GGEAGEFPSE 






SR. . . 




00BW2127_2 


PFGENLAFPQ 


G 


. EAREFPPE 


QARTNSP. . . 


. .QAGAISPT 


SR, . 




00BW2128_3 


FFRENLAFQQ 


. GEAREFPSE 


QTRTNSPTSR 


-EQTRANSPT 


SG 




00BW2276_7 


FFRETLAFQQ 


G 


. KARELPSE 


QDRANSPTR. 


ANSPT 






00BW3819_3 


FFRENLAFPQ 


G 


.EAREFPPK 


QARTNSP. . . 




SR. . . 




00BW3842_8 


FFREDLAFPR 


R 


.KAREFPSE 


QNRAN 


. SPTRANSPT 


SR 


. . . .E 


00BW3871_3 


FFRENLAFPQ 


G 


.EAREFPSE 


Q 




SR. . . 




00BW3 876_9 


FFRENLAFPQ 


G 


.KAREFPSK 






GR. . . 




O0BW3886_8 


FFRENLAFPQ 


G 


. EAREFPSE 


QTRANSPT. . 


. . . SRANSPT 


SR. . . 




00BW3891_6 


FFRENLAFPQ 


G 


. EAREFSSE 






SR 


. . . . E 


00BW3970_2 


FFREILAPPE 


G 


.EAWEFPSE 






SR, 


. . . .E 


00BW5031_1 


FFRENLAFQQ 


G 


. EARELPPE 


Q. . .TRTNS. 


- . PTNANSPT 


SR. . . 




96BW01B21 


FFRENLAFPQ 


G 


. KAREFPSE 




AISPT 


SR, . 


. . . .E 


96BW04 07 


FFRENLAFPQ 


G 


■EAREFPSE 






SR 


E 


96BW0502 


FFRENLAFPQ 


G 


.EAREFPPE 


QIRASSPNS . 


TNSPT 


SR. . . 


E 


96BW06_J4 


FFRENLAFPQ 


RGEARKFPSE 










96BW11_06 


FFRENLAFPQ 


G 


.EAREFPSE 






SR . . . 




96BW1210 


FFRENLAFPQ 


G, 


. EAREFPSE 


QTRAIS .... 




SR. . . 


E 


96BW15B03 


FFREDLAFPQ 


G. 


. KAREFPSE 


QN 




SR. . 


E 


96BW16_26 


FFRENLAFPQ 


.GEAREFPSE 






SG . 


E 


96BW17A09 


FFRENLAFPQ 


GGEAREFPSE 






SR. . . 


E 


96BWM01_5 


FFRENLAFPQ 


G. 


. EAREFPSE 


QT 








96BWM03_2 


FFRENLAFPQ 


G. 


■EAREFPPE 


QT 








98BWMC12_2 


FFRETLAFPQ 


G, 


.EAREFSSE 






SR. . 


E 


98BWMC13_4 


FFRENLAFPQ 


G. 


. EAREFPSE 


QT 




SR. . . 


K 


98BWMC14_a 


FFRENLAFPQ 


G. 


. EARELPSE 






SR 


. . . .E 


98BWM014_1 


FFRENLAFPQ 


RGEAGEFPSE 






SR. . . 




98BWM018_d 


FFRENLAFPQ 


G. 


BAGKFHSE 


QTSANSP . . . 


. . TSRANSPT 


SR. . 


. . . .E 


98BwM03D_a 


FFRENLAFPQ 


G. 


.EAREFPPE 


QTRANSP . . . 


. .TSRANSPT 


GR. . . 


E 


98BWM037_d 


FFRENLAFPQ 


G. 


. EAREFPSE 


K 




GR. . . 




99BW3 932_1 


FFRENLAFQQ 


G. 


EAREFPPE 


QDSANSPTSR 


ELQDRANSPT 


SR 


. . . .E 


99BW4642 4 


FFRENLAFPQ 


G. 


. EAREFLPE 






SR. . . 


. . . .E 


99BW474 5_8 


FFRENLAFQQ 


G. 


. EAREFPSE 


QTRANSP. . . 


. . .TRANSPT 


SR. . . 


E 


99BW4 7 54 7 


FFRKNLAFQQ 


G. 


EAREFPSE 


QT 




SR. . . 




99BWMC16_8 


FFREDLAFQQ 


R. 


EAREFPSE 


Q. TRANS. , . 


. . PTRANSPT 


SR. . . 


E 


A2_CD_97CD 


FFRENIiAFQQ 


R. 


EAREFSSE 






N. . , 






R. 


BARKFSSE 






SR. . . 


. . . .E 


A2D 97KR 


FFRENLAFPQ 


R. 


EAREFSSE 






SR. . . 


G 


A2G_CD_97C 


FFRENLAFQQ 


R. 


ETVREFS . . 




SEQDRANSPT 


RR. . . 


. . . .E 


A_BY_97BL0 


FFRKNLAFQQ 


R. 


BARKFSSE 






S. . . . 


. . .RK 


A_KE_Q23_A 


FPRENLAFQK 


G, 


EAREFSSE 






s. . . . 




A_SE_SE659 


FFRENLAFQQ 


R. 


EARKFSSE 






s . . . . 


. . .RD 


A_SE_SE725 


FFRENVAFQQ 


G. 


ETOUCFSSB 






s 


. . .RA 


A_SE_SE753 


FFRENLAFQQ 


G. 


BAGKFSSB 






s 


. . .RD 


A_SB__SE853 


FFRENLAFQQ 


R. 


EARKFSSE 






s 


. . .RD 


A_SB_SE889 


FFRENLAFQQ 


G. 


EARKFSSE 






s. . . . 




A_SE__UGSE8 


FFRENLAFPQ 


G. 


EAGKFSSE 






s. . . . 


. . -RD 


a3uG_92UG0 


FFRENLAFQQ 


R. 


EARKFSSE 






ss. . . 


. . .RD 


A_UG_U455 


FFRENLAFQQ 


G. 


EAREFSSE 






SR. . . 
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AC_IN_2130 FFRENLAFPQ G.EAREFPSE QTRANSPA 

AC_RW_92RW FFRENLAFQQ G.EARKFSPE Q. ! . ! .TGANSPT 

AC_SE_SE94 FFRENLAFQQ G.EARKFSSE ! . QTGANSPT 

ACD_SE_SE8 FFREDMAFPQ G.KAREFPSE ! ! QTRTNSPT 

ACG_BE_VI1 FFRENLAFQQ G. EARKFSSE \ !qTRANSPT 

AD_SE_SE69 FFRENLAFQQ G.KAREFPSE ! !qTRANSPS 

AD_SE_SE71 FSRENLAFQQ G.EARKFSSE ' !!qTGTNSST 

ADHK_NO_97 FFRENLAFQQ R . KARBLSSE [[, !!qtGAISPT 

ADK_CD_MAL FFRENLAFPQ G . KAREFPSE !!!!! . !qTRANSPT 

AG_BE_VI11 FFRENLAFQQ G.EARKFSSE ! !qTGANSPT 

AG_NG_92NG FFRENLAFQQ G.EARBFS SEQARANSPT 

AGHU_GA_VI FFRENLAFQQ G.EARBFS PEQTRANSPT 

AGU_CD_232 FFRENLAFQQ G.EAREFSSE QTRANSPT 

AJ_BW_BW21 FFRENLAFQQ G.KAREFSPE QTRANSPT 

B_AU_VH_AF FFREDLALPQ G.KARELSSE .! QTRANSPT 

B_CN_RL42_ FFREDLAFPQ G.KARELSSE QTRANSPT 

B_DE_D31_U FFREDLAFLQ G-KAREFSSA QTRANSPT 

B_DE_HAN_U FFREDLAFPQ G.EARKFSSE QTRANSPT 

B_FR_HXB2_ FFREDLAFLQ G.KAREFSSE ! .QTRANSPT 

B_GA_OYI FFREDLAFPQ G.KAREFSSE !! QTRANSPT 

^_GB CAM1_ FFRENLAFPQ G.EAREFSSE QTRANSPT 

B_GB_GB8_A FFREDLAFPQ G.KAREFSPE QTRANS PTRADSPT 

B_GB_I4ANC_ FFREDLALPQ G.KAREFSSE QTRANSPT 

B_KR_WK_AF FFREDLAFPQ G.KAREFPSE QTRAISPA 

B_NL_3202A FFREDLAFPQ G . KAREFSSE ! .QTRANSPT 

B_TW_TWCYS FFRENLAFPQ G.KARKFSSE QTRANSPT 

B_US_BC_LO FFREDLAFPQ G.KAREFSSE !! QTRANS ST 

B_US_DH12 3 FFRENLAFPQ G.KAREFSSE ! !qTRAISPT 

B_US_JRCSF FFREDLAFLQ G.KAREFPSE ]! QTRANSPT 

B_US_MNCG_ FFREDLAFLQ G.KAEFS.SE QNRANSPT 

B_US_P896_ FFRENLAFPQ G.KAREFSSE QTRANSPT 

B_US__RF_M1 FFRENLAFPQ G.KARELSSE !. QTRANSPT 

B_US_SF2_K FFREDLAFLQ G.KAREFSSE !! QTRANSPT 

B_US_WEAU1 FFREDLVFPK G.KAREFSSE ] ! .QTRTNSPT 

B_US_WR27_ FFREXPAFPH X.KARXFPSE , [ [ !qtRAISPT 

B_US_YU2__M FFREDLAFPQ G.KARKFSSE ! .QTRANS PI 

BF1_BR_93B FFRENLAFPQ G.KAREFPSE !! QTRANSPT 

C_BR_92BR0 FFRENLAFPQ ^GEARKSSSE QNRANSPT 

C_BW_96BW0 FFRENLAFPQ G.EAREFPSE Q TRANSPT 

C__BW_96BW1 FFRENLAFPQ G.EAREFPSE QTGANSPT 

C_BW_96BW1 FFRENLAFPQ G.EAREFPSE QTRAIS PT 

C_BW_96BW1 FFREDLAFPQ G.KAREFPSE QN !!!!rANSPT 

C_ET_ETH22 FFRETLAFQQ G.KAREFPSE QTRANSPTRE s! QTRANSPT 

C_IN_93IN1 FFRENLAFPQ G.EAREFPPB QTGANSPT 

C_IN_93IN9 FFRENLAFPQ G.EAREFPPB QTRADSPT 

C_IN_93IN9 FFRENLAFPQ G.EAREFPSE QTRANS PS S . QTRANSPS 

C_IN_94IN1 FFRENLAFPQ G.EAREFPPB QTRANSPT 

C_IN_95IN2 FFRENLAFPQ G.EAREFPP ETRANSST 

CRP01_AE_C FFRENLASQQ G.EAREFSSE QTRANSPT 

CRF01_AE__C FFRENLAFQQ G.EARKFPSE QTRANSPT 

CRF01__AE_C FFRENLAFQQ G.EAREFSSE QTRANSPT 

CRF01_AE_T FFREILAFQQ G.KAGKFSSE ! .QTRJVNSPA 

CRF01_AE_T FFRENLAFQQ R.KAGEFSSE QTRANSPT 

CRF01_AE_T FFRENLAFQQ G.KAREFSSE QTGANSSA 

CRF01_AE_T FFRENLAFQQ G.KAGKFSSE QTRANSPT 

CRF01_AE_T FFRENLAFQQ G.KAGEFSSE QTRANSPT 

CRF01_AE_T FFRENLAFQQ G.KAGKFSSE QTRTNSPT 

CRF02_AG_F FFRENLAFQQ G.EARKPSSK QTGTNSPT 

CRF02__AG_P FFRENLAFQQ G.EARKPSSK QTGTNSPT 

CRF02_AG_G FFRENLAFQQ R.EARELSSE QTGAISPT 



SR E 

SR E 

S RD 

S RE 

SRANSPTSRE 

SR E 

SR N. 

SR . . .E 

SR E 

S RE 

RR E 

SR E 

RR E 

SR E 

RR E 

RG E 

RR E 

RR E 

RR E 

SR E 

RR E 

RR E 

RG. ..... .E 

RR E 

RR E 

RG E 

RR ,E 

RR E 

RR E 

RR E 

RR E 

RR E 

RR E 

RR E 

SR E 

RR E 

SR E 

RR E 

SR E 

SR K 

SR E 

SR E 

TR E 

SR E 

SR . E 

SR E 

SR E 

SR E 

SR E. 

NG E. 

SR E. 

SR K. 

SR 

SR K. 

SR E, 

SR K. 

SR K. 

S RE 

S RE 

G RE 
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CRF02_AG__N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB__R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04_cpx_ 

CRF05_DF_B 

CRF05_DF_B 

CRF06_cpx_ 

CRP06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_84ZR0 

D_CD_ELI_K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1__BR_93BR 

F1_FI_FIN9 

F1_FR_MP4 1 

F2_CM_MP25 

F2KU_BE_VI 

G_BE_PRCBL 

G_NG_92NG0 

G_SB_SB616 

H_BE_VI991 

H_BE_VI997 

H_CF_90CF0 

J_SE_SE702 

J_SE_SE788 

K_CDEQTB1 

K_CM_MP535 

N__CM_YBF30 

O_CM_ANT70 

0_CM_MVP51 

0_SN_99SE_ 

0_SN_99SE_ 

U CD 83C 



FFRENLAFQQ G 
FFRENLAFQQ G 
FFRENLAFQQ G 
FFRENLAFQQ R 
FFRENLAFQQ R 
FFRENVAFQQ R 
FFRENVAFQQ R 
FFRENVAFQQ G 
FFRESLAFPQ G 
FFRESLAFPQ G 
FFRENLAFQQ G 
FPREDLAFQQ G 
FFRENLAFQQ G 
FFRENLAFPQ G 
FFRENLAFQQ R 
FFRENLAFQQ G 
FFRENLAFPQ G 
FFRENLAFPQ G 
FFREDLAFPQ G. 
FFRENLAFPQ W. 
FFRENLAFQQ G. 
FFRENLAFQQ G. 
FFRENLAFQQ G. 
FFRENLAFQQ G. 
FFRENVAFQQ G. 
FFRENLAFQQ R. 
FFRENLAFQQ G. 

FFRENLAFQQ G. 

FFRENLAFQQ G. 

FFRENLAFQQ G. 

FFRENLAFQQ R. 

FFRENLAFQQ R. 

FFREDLAFQQ R. 

FPREDLAFQQ R. 

FFREVLASQQ R. 

FFRENLAFPQ G. 

FFREELVSLQ R. 

FFRQILASGG H. 

FFREVLASGG H. 

FFREILASGG 

FFREILASGG H. 

FFRENLAFQQ G 



. EARKFSSE QTGTNSST 

.HARKFSSE QTGTNSPA 

. EARKLSSE QTGTNSPT 

.EARKFSSE QTRAISPT 

.EARKFSSE QTRAISPT 

.EARKFSSE QARANSPA 

.KAGEFSSE QARANSPT 

.EARKFSSE QDRANSPA 

-BARELPPE QTGALSPA 

.KAREFPPE QARTLSPT 

.EAREFS SEQARANSPT 

.EARKFS SEQARANSPT 

■ EAGELS SEQARANSPT 

.EAREFSPE QAR TEQARTLSPT 

.KARELSPE QTRANSPT 

.EAREFPTE QARANSPT 

- KAGELSSE QTRANSPT 

.KAGELSPK QTRANSPT 

- KAGEFSSE QTRANSPT 

.KAREFPSE QT PSRANSPT 

.EARKFPSE QTRANSPT 

.EARKLHPE QARAVSPA 

. EARKFPS , ETRANSPA 

.EARKFSSE QARANSPA 

.EARKFSSE QTRANSPA 

-EAGKFSSE QTRANSPT 

.EAREFP SEQARANSPT 

. EARKLS PEQDRANSPT 

'EAREFS SEQDRTNSPT 

' KAREFP PEEARANSPT 

EARKFS PEQARANSPT 

EARKFS PEQARTNSPT 

EAREFSPE QTRANSPT 

EARELSPE QTRANSPT 

EARKFSSE QTRANSPT 

EAREFSSE QTRANSPT 

ETRKLPPD NN KERAHSPA 

EARQLCAE T STPISPT 

EARQLCAE T SVPISPT 

EARQLCAE T SVPISPT 

EARQLCTE T SVPISPT 

EAREFSSE QTRANSPT 



S RE 

S RE 

S RE 

S RK 

S RK 

RG M 

RR E 

RR E 

SR E 

SR E 

HR E 

RG E 

RR E 

CR E 

SR E 

SR E 

S R 

SR E 

SR E 

SR D 

SR E 

SR E 

SR E 

SG E 

SR E 

SR B 

RR E 

SR E 

CR K 

SR E 

SR E 

SR E 

SR E 

SR E 

SR E 

SR E 

TR E 

DG' G 

NG G 

DD G 

DD G 

SR E 



51 

00BW0762_1 LQVR gdK. 

00BW0768_2 LQVRG DNN." 

00BW0874_2 PQARAISPTS REPQVRRDn! 

00BW1471_2 LQVR gDN . 

00BW1616_2 LQVR qNN . 

0 OBWl 6 8 6 8 LQVR gdN . 

00BW1759_3 LQVRG .nn! 

00BW1773_2 LQVR GDN. 

00BW1783_5 LQVR gDn! 

0 0BW17 95_6 LQVR gDN ! 

0 0 B Wl 8 1 1^3 LQVR GDN ! 

00BW18S9_5 LQVR gDD . 

00BW188O_2 LQVR gdn . 

0 OBWl 92 1_1 LQVR GDN . 

00BW2036_1 LQVR GDN . 

00BW2063_6 L. .R GDN 



100 

.PHSEAG AERQ GTLNFPQITL 

.PCSEAG AERQ GTLNCPQITL 

.SRFEAG VEREG TLNFPQITL 

.PRSEAG AERQG TLNLPQITL 

. PLSEAG GERQ GTLNFPQITL 

.PRSEAG AERQ GTLNLPQITL 

.PRSEAG AERQ GNLNFPQITL 

.PRSEAG AERQ GTLNFPQITL 

.PCSEAG DERQ GTFNFPQTTL 

.PLSEAG AERQ GTLNFPQITL 

-PRFEAG EKRQG NLNFPQITL 

.PRSEAG AERQ GTLNFPQITL 

.PRSEAG AEGQ GTLNFPQITL 

.PCSEAG AERQG TLNFPQITL 

.PRSEAG AERQ GTLNFPQITL 

.PCSEAG DERQ GTLNFPQITP 
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0 0BW2 0 87_2 NSPTSREL QVRGDN PS IKAG 

00BW2127_2 LQVR..: GDN. ...!pRSBAG 

0 0 BW2 1 2 8_3 LQVR GDN TRSEAG 

0 0 BW2 2 7 6_7 LQVR GDN PRABAG 

00BW3 8 19_3 LQVR GDN PRSEAG 

0OBW3 84 2_8 LQVR GDN PRSEAG 

00BW3 87 1_3 LQVR GDN PRSEAG 

00BW3876_9 LQVR GDN PHSEAG 

0OBW3886_8 LQVR GDN PRSEAG 

00BW3 8 91_6 LQVR GDN PRSEAG 

00BW3970_2 LQVR GDN. . . . ! PRSETG 

0 0BW5 0 3 1_1 LQVR QDN PRSEAG 

96BW01B21 LQVR GDN . PRSEAG 

96BW04 07 LQVR GDN PRSETR 

96BW0502 LQVR GDN PRSEAG 

96BW06_J4 LQIR GDN PRFEAG 

96BW11_06 LRG NN.' . . . PCSE^^G 

96BW12 1 0 LQVR GDN PCSEAG 

96BW15B03 LQVR * GDN PRSEAG 

96BW16_26 LQVW GDN PRSETO 

96BW17 AO 9 LQVR GDN PRSEAG 

96BWM01__S L . . R GDN PCSEAG 

96BWM03_2 LQAR TNSP TSRBAG 

98BWMC12^2 P QARGDN TRFEAG 

98BWMC13_4 P . . R GDN PCSEAG 

98BWMC14_a LQVR GDN PRSEAG 

98BWM014_1 LQVREQTR ANSSTS RELQAG 

9BBWM018_d LQVR : . . . . GDN PCSEAG 

98BWM03 6_a LQVR GDK PRSEAG 

9 8BWM03 7_d LQVR GDN PRSEAG 

99BW3 93 2_1 FQVR GDN PCSEAG 

99BW4642_4 LQIR GDD PRSEAG 

99BW4 745_8 LQVR GGN PHSEAG 

99BW4 754_7 LQVR GDN PHSEAR 

99BWMC16_8 LQVR QDK SRSEAG 

A2_CD_97CD . . . GGR DN LLAEAG 

A2_CY_94CY LENGGR DN LLPEAG 

A2 D 9 7 KR LWNGGG DN PLAEAG 

A2G_CD_9 7C PRVRR GDS LLPEAG 

A_BY_97BL0 LD . GGR DN PLPETG 

A_KE_Q2 3_A LWDGGR DS LPSEAG 

A_SB_SE659 PWDRRR dS LPSETG 

A_SB_SE72 5 FWDGGR DS LPS BAG 

A_SE_SE753 LWNEGR DS LPSEAG 

A_SE_SE853 LWDGGS DN LPSEAG 

A_SE_SE8 8 9 LWDGGR DN LPSEAG 

A_SE_UGSB8 . . DGGR DS LPSEAG 

A_UG_92UG0 LWDEGR DS LPSEAG 

A_UG_U4 5 5_ LWDGGK DD LPCETG 

AC_IN_2 130 LQIR GDN PRTEAG 

AC_RW_92RW LWNGG rdS LSSETG 

AC;;;SE_SE94 lrdggr d nseag 

ACD_SE_SE8 LRVWRR DN PLPEAG 

ACG^BE^VI 1 LWEGGR DR LLPEAG 

AD_SE_SE69 LRVWRG DS TFSETG 

AD_SE_SB71 LWDGGR DS LPSEAG 

ADHK_NO_97 LWDRGR DN LLSEAG 

ADK_CD_MAL LRVWGG DK TLSETG 

AG_BE_VI 11 LGDGGR DN PLSEAG 

AG_NG_92NG LRVRR GDS PFPEAG 



PERQ GALNFPQITL 

AERQG SLNPPQITL 

AKKQ GTLNFPQITL 

AERQG TLNFPQITL 

DERQG ALNPPQITL 

AERQGT. .LQ GTLNFPQITL 

ADRQ GTLNFPQITL 

AERQ GTLNFPQITL 

AERQG SLNFPQITL 

AERQG TLNFPQITL 

AEGQG TPNFPQITL 

DEREG TLNFPQITL 

AEGQG. .... .ALNLPQITL 

VEGQG NFNFPQITL 

AEGQGT . . LQ GTLNCPQITL 

TKRQ GTLNFPQITL 

DERQ GTLNFPQITL 

AEGQG TTFSFPQITL 

AERQ GTLNFPQITL 

AKGQ GTFNFPQiTL 

AERQG TLNPLQITL 

DERQGT..LQ GALNFPQITL 

VEGQG TLNFPQITL 

DEGQG TLNFPQITL 

AERQ... GTLNLPQITL 

AEGQ GTLNFPQITL 

AKRQ GALNCPQITL 

AERQGS TLNFPQITL 

AEGQG TLNFPQITL 

GERQG TLKFPQITL 

AERQG SLNFPQITL 

AERQ RTLNFPQITL 

AERQG TLNFPQITL 

VKGQ GTPNFPQITL 

VEKQG .NLNFPQITL 

E. .QG. . .AV HPCNFPQITL 
TGDQG . . . TI QSCNFPQITL 
AEKQG. . .TT HSCNFPQITL 
DEG . . . KGAV YPCNFPQITL 
TERQG. . .TV SSFNFPQITL 
AERQGT . . G . PTLSFPQITL 

ADP TFSFPQITL 

AERQGT . . E . LTFSFPQITL 
AEG . . T . . R . PTFSPPQITL 
AERQGT.. G. PTLSFPQITL 
EERQGV..GG TTLNFPQITF 

AKQP TFSFPQITL 

AERQGP . . E . PTFSFPQITL 
AERQ, . . .GT DSFSFPQITL 

AKRQG TLNFPQITL 

AERQG TFNFPQITL 

TDRQGT. .G. PAFSFPQITL 
AERQ. . . .GT VSFSLPQTTL 
TEGQG. . .TI SSFNFPQITL 
AER .... QGA VSFSFPQITL 
AEKQG . . . TG STLNFPQITL 
TEGQG. . -TA PSLSFPQITL 
AERQ. . . .GI VSFSFPQITL 
TEGHG . . . TI SSLNFPQITL 
AEG...KGIT SIN.LPQITL 
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AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_3202A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH123 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P896_ 
B_US_RF_M1 
B_US_SF2__K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET__ETH22 
C_IN_93IN1 
C_IN_93IN9 
C__IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 

crfoi3ae_c 
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KQLCRLLRGA 
KQLCRLLRGA 
RQLCKLLRGA 
KQLCKLLRGA 
KQLCKLLRGA 
KQLCKLLRGA 
KQLCKLLRGT 
KQLCKLLRGA 
RQLCRLLRGA 
RQLCKLLRGT 
KQLCKLLRGT 
KQLCKLLRGA 
RQLCKLLRGA 
RQLCKCIRGA 
KQLCKCLRGA 
RQLCRLLRGT 
KQLCKLLRGA 
KQLCKLLRGA 
KQLCKLLRGA 
KQLCKLLRGA 
KQLCKLLRGT 
RHLCRLLRGA 
RQLCKLLRGT 
KELCKLLRGT 
RQLCKLLRGA 
KQLCKLLRGP 
RQLCKLLRGT 
KNLCKLLRGT 
KQLCKLLRGT 
RQLCKLLRGA 
KQLCKLLRGA 
KQLCKLLRGT 
RHLCKLLRGT 
RQLCKLLRGT 
KQLCKLLRGT 
KQLCKLLRGA 
KQLCKLLRGT 
KQLCKLLRGT 
KQLCKLLRGT 
KQLCKLLRGT 
KQLCKLLRGT 
KQLCKLLRGT 
KQLCKLLRGT 
RQLCKLLRGT 
RQLCKLLRGT 
RQLCKLLRGA 
KHLCKLLRGA 



KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVTLT 
KALTDIVPLT 
KALTEIVSLT 
KALTDIVTLT 
KALTDWTLT 
KALTDIVELT 
KALTDIVTLT 
KALTDIVTLT 
KALTDIVTLT 
KALTDIVTLT 
KALTDIVTLT 
KALTDIVTLT 
KALTDIVTLT 
KALTDIVPLT 
KALTDIVPLT 
KSLTDWTLT 
KALTDWTLT 
KALTDIVPLT 
KALTEWPLT 
KALTEIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVTLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTEVIPLT 
KALTEVIPLT 
KALTEVIPLT 
KALTEVIPLT 
KALTEVIPLT 
KALTEVIPLT 
KALTEWPLT 
KALTEVITLT 
KALTEVIPLT 
KALTEWPLT 
KALTEVIPLT 
KALTEWPLT 
KALTEWTLT 
KALTEVIPLT 
KALTEVIPLT 
KALTEVIPLT 
KALTEWPLT 
KALTEWQLT 
KALTEVIPLT 
KALTEIIPIT 
KALTEWPLT 
KALTEVIPLT 
KALTEWPLT 
KALTDIVPLT 
KALTDIVPLT 



BEAELELAEN 
BBAELELAEN 
EEAELELAEN 
BEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
REAELELEEN 
KEAELELEEN 
KEAELELEEN 
AEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EET^LELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EET^LELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
AEAELELAEN 
AEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
AEAELELAEN 
AEAELELAEN 
EEAELELAEN 
EEAELELAEN 
KEAELELAEN 
KEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
KEJ\ELELAEN 
EEAELELAEN 
EEAELELAEN 
KEAELELAEN 
EEAELELAEN 
EEAELELAEN 
KEAELELAEN 
EEAELELAEN 
EEAELELAEN 
KEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAGN 
EEAELELAEN 
AEAELELAEN 
EEAELELAEN 
EEAELELAEN 
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C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IK9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AB_C 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD__84ZR0 
D_CD__ELI_K 
D_CD_NDK_M 
D_UG__94UG1 
F1_BE_VI85 
F1_BR_93BR 
F1_FI_FIN9 
P1_FR_MP41 
F2_CM_MP2 5 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE702 
J_SE_SE788 
K_CD_EQTB1 
K_CM_MP535 
N_CM_YBF30 
O_CM_ANT70 
O CM MVP51 



IQKLVGKIiNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQBCLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKVNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQNLVERLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLIJW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNR 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLVGKLNW 
IQKLIGKLNW 
IQKLVGKLNW 



ASQIYPGVKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYAGIKV 
ASQIYAGIKV 
ASQIYAGIKV 
ASQIYAGIKV 
ASQIYPGIKV 
ASQIYAGIKV 
ASQIYAGIKV 
ASQIYAGIKV 
ASQIYPGIKV 
ASQIYAGIKV 
ASQIPAGIKV 
ASQIYAGIKV 
ASQIYAGIKI 
QVRIYAGIKV 
ASQIYPGIKV 
ASQIYAGIKV 
ASQIYAGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYAGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYSGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYAGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYAGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASXIYPGIKV 
ASQIYPGIKI 
ASQIYPGIRV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPGIKV 
ASQIYPNIKV 
ASQIYPGIKI 
ASQIYPGIKV 
ASQIFPGIKV 
ASQIYPGIKV 
ASQIYPGIRV 
ASQIYQGIRV 
ASQIYQGIRV 



RQLCKLLRGA 
RQLCKILRGV 
RQLCKLLRGA 
RQLCKLLRGA 
RQLCKLLRGA 
RQLCKLLRGA 
KQLCRLLRGA 
RQLCKLLRGA 
RQLCKLLRGT 
KQLCKLLRGA 
RQLCKLLRGA 
KQLCKLLRGA 
KQLCKPLRGT 
KQLCKLLRGA 
KQLCKLLRGT 
KQLCKLLRGA 
KQLCKLLRGA 
KQLCKLLRGA 
KQLCKLLRGA 
KQLCRLLRGA 
KELCKLLRGA 
KQLCRLLRGA 
KQLCKLLRGA 
KQLCKLLRGT 
RQLCKLLRGA 
RQLCKLLRGA 
KQLCKLLRGA 
KQLCKLLRGT 
KQLCKLLRGA 
KQLCKLLRGT 
KQLCKLLRGT 
RQLCKLLRGA 
RQLCKLLRGA 
KHLCKLLRGA 
KQLCKLLRGA 
KQLCKLLRGT 
KQLCKLLRGA 
KQLCKLLRGT 
RQLCKLLRGT 
KQLCKLLRGT 
RQLCKCLRGA 
RPLCKLLRGA 
KQLCKLLRGA 
RQLCKLLRGA 
KQLCKLLRGA 
KHLCKLLRGT 
KQLCKLIRGA 
KQLCKLIRGA 
KHLCRLLRGA 
THLCKLLRGA 
KQLCKLLRGA 
RQLCKLLRGA 
KQLCKLLRGA 
KELCKLIRGA 
KQLCKLLKGA 
KQLCKLLRGV 
KQLCKLLRGV 
KQLCKLIRGT 
RELCKLIRGT 
KELCKLIRGT 



KALTDIVPPT 
KALTDIVTLT 
KALTDIVPLT 
KALTDIVTLT 
KALTDIVPLT 
KALTDIVPLT 
KVLTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTEWPLT 
KALTDIVTLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDTVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVTLT 
KALTDIVALT 
KTLTDIVTLT 
KALTDIVPLT 
KALTEVIPLT 
KALTEIIPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTEVIPLT 
KALTEWPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTEVIPLT 
KALTEVIPLT 
KALTEWPLT 
KALTEVIPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDMVPLT 
KALTDIVPLT 
KALTDWPLT 
KTLTDIVPLT 
KALTDIVSMT 
KALTDIVPLT 
KALTDIVSLT 
KALTEIVPLT 
KALTDWPLT 
KALTDIIPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTDIVPLT 
KALTEWNFT 
KSLTEWPLS 
KSLTEWPLS 



EEAELELAEN 
EEAELELAEN 
EEAELELAED 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEABLELEEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
AEAELELAEN 
AEAELELAEN 
TEAELELAEN 
TEAELELAEN 
TEAELELAEN 
EEAELELT^N 
EEAELELAEN 
AEAELELAEN 
AEAELELAEN 
AEAELELAEN 
AEAELELAEN 
AEAELELAEN 
AEAELELAEN 
EEAELELAEN 
EEAELELAEN 
EEAELELAEN 
AEAELELAEN 
AEAELELAKN 
TEAELELAEN 
A£ANLELj\EN 
EEAELELAEN 
AEAELELAEN 
AEAELELAEN 
AEAEMELAEN 
AEAEMELAEN 
AEAEMELAEN 
KEAELELAEN 
KEAELELAEN 
KEAELELAEN 
REAELELAEN 
REAELELAEN 
AEAELELAEN 
AEAELELAEN 
EEAELELAEN 
REAELELEEN 
KEAELELBBN 
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0_SN_99SE_ IQKLVGKLNW 
0_SN_99SE_ IQKLVGKLNW 
U C D 83C IQKLVGKLNW 





501 


00BW0762_1 


R. 


.EILKEPVH 


00BW0768_2 


R. 


. BILREPVH 


00BW08742 


R. 


.EILREPVH 


00BW1471_2 


R. 


.KILKEPVH 


00BW1616_2 


R. 


.EILKEPVH 


00BW1686_8 


R, 


.EILKEPVH 


00BW1759_3 


R. 


.EILKEPVH 


00BW1773_2 


R. 


. EILKEPVH 


00BW1783_5 


R. 


. EILKEPVH 


00BW1795_6 


R. 


.EILKEPVH 


00BW1811_3 


R. 


. EILKEPVH 


00BW1859_5 


R. 


.EILKEPVH 


00BW1880_2 


R. 


.EILKEPVH 


O0BW1921_l 


R. 


.EILKEPVH 


00BW2036_1 


R. 


. EILRGPVH 


00BW2063_6 


R. 


. EILREPVH 


00BW2 087^2 


R. 


. EILKEPVH 


00BW2127_2 


R, 


.EILKEPVH 


00BW2128_3 


R, 


.EILKEPVH 


00BW2276 7 


R. 


. EILKEPVH 


00BW3819_3 


R. 


. EILKEPVH 


00BW3842_8 


R, 


.EILREPVH 


00BW3871_3 


R. 


.EILKEPVH 


00BW3876_9 


RXEILKEPVH 


00BW3886_8 


R. 


. EILKGPVH 


00BW3891_6 


R. 


. EILKEPVH 


00BW3970_2 


R. 


. EILREPVH 


OOBW5031_1 


R. 


EILREPVH 


96BW01B21 


R, 


.EILKEPVH 


96BW0407 


R. 


EILKEPVH 


96BW0502 


R, 


EILKEPVH 


96BW06_J4 


R, 


■EILKEPVH 


96BW11_06 


R. 


■EILKEPVH 


96BW1210 


R. 


, EILKEPVH 


96BW15B03 


R. 


EILREPVH 


96BW16_26 


R. 


EILKEPVH 


96BW17A09 


R. 


EILKEPVH 


96BWM01_5 


R. 


EILREPVH 


96BWM03 2 


R. 


EILKEPVH 


98BWMC12_2 


R. 


EILKEPVH 


98BWMC13_4 


R, 


EILKEPVH 


98BWMC14_a 


R. 


, EILKEPVH 


98BWM014_1 


R. 


EILKEPVH 


98BWM018_d 


R. 


EILKEPVH 


98BWM036^a 


R. 


EILKEPVH 


98BWM037_d 


R. 


EILKEPVH 


99BW3 932_1 


R. 


ELLKEPVH 


99BW4 64 2_4 


R, 


EILKEPVH 


99BW4745_8 


R. 


EILKEPVH 


99BW4754 7 


R. 


EILKEPVH 


99BWMC16_8 


R.EILKEPVH 


A2_CD_97CD 


R. 


EILKDPVH 


A2_CY_94CY 


R. 


EILKTPVH 


A2D 97KR 


R. 


EILKDPVH 


A2G_CD_97C 


R. 


EILKEPVH 



ASQIYQQIRV KELCKLIRGA 
ASQIYQGIRV KELCKLIRGT 
ASQIYPGIQV RQLCKLLRGT 



GVYYDPSKDL lADIQKQGND 
GVYYDPSKDL lAEIQKQGQD 
GVYYDPSKDL VAEIQKQGQD 
GVYYDPSKDL lAEIQKQGHE 
GVYYDPSKDL lAEIQKQGHD 
GVYYDPSKDL lAEIQKQGHD 
GVYYDPSKEL lAELQKQGND 
GVYYDPSKDL lAEIQKQGHD 
GVYYDPSKDL KAEIQKQGND 
GVYYDPSKDL lAEIQKQGHD 
GAYYDPSKDL lAEIQKQGHD 
EVYYDPSKDL lAEIQKQGHD 
GVYYDPSKDL lAEVQKQGDD 
GVYYDPSKEL lAEIQKQGQD 
GVYYDPSKDL VAEIQKQGHD 
GVYYDPSKDL VAEIQKQGND 
GVYYDPSKDL lAEIQKQGHD 
GVYYDPSKDL lAEIQKQGND 
GVYYDSSKEL lAEIQKQGHG 
GVYYDPSEDL lAEIQKQGHD 
GVYYDPSKDL lAEIQKQGHD 
GVYYDPSKDL VAEIQKQGHD 
GVYYDPSKDL lAEIQKQGND 
GVYYDPSKDL lAEIQKQGYD 
GVYYDPSKDL lAEIQKQGQG 
GVYYDPSKDL lAEIQKQGNG 
GVYYDPSKDL lAEIQKQGND 
GVYYDPSKDL lAEIQKQGDD 
GVYYDPSKDL lAEIQKQGHD 
GVYYDPSEDL lAEVQKQGHY 
GVYYDPSKDL lAEIQKQGHD 
GVYYDPSKDL lAEIQKQGQD 
GVYYDPSKDL lAEIQKQGGD 
GVYYDPSKDL lAEIQKQGHD 
GVYYDPSKDL VAEIQKQGHD 
GVYYDPSKDL lAEIQKQGHD 
GAYYDPSKDL lAEIQKQGNG 
GVYYDPSKDL lAEIQKQGHD 
GVYYDPSKEL lAEIQKQGDD 
GVYYDPSKDL lAEIQKQGYD 
GVYYDPSKDL VAETQKQGLD 
GVYYDPSKDL lAEIQKQGND 
GVYYDPSKDL lAEIQKQGHD 
GVYYDPSKDL lAEIQKQGDD 
GVYYDPSKDL lAEIQKQGHD 
GVYYDPSKDL lAEIQKQGQD 
GVYYDPSKDL ITEIQKQGHD 
GVYYDPSKDL lAEVQKQGCE 
GVYYDPSKDL lAEVQKQGND 
GVYYDPSKDL lAEIQKQGNG 
GVYYDPSKEL lAEIQKQGND 
GVYYDPSKDL lAEIQKQGQG 
GVYYDPSKDL lAEIQKQGQD 
GVYYDPSKDL lAEVQKQGPD 
GAYYBPSKEL lAEVQKQGLD 



KSLTEIVPLS KEAELELEEN 
KSLTEWPLS KEAELELEEN 
KALTDIVPMT KEAELELAEN 

550 

QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP LKNLKTGKYA 
QWSYQIYQEP FKNLKTGKYA 
QWTYQIFQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP YKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
.QTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP HKNLKTGKYA 
QRTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWSYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP FKNLKTGKYA 
QWTYQIYQEP YKNLKTGKYA 



289 



A_BY_97BL0 
A_KE_Q2 3_A 
A_SE_SE659 
A_SE_SE725 
A_SE_SE753 
A_SE_SE853 
A_Se"sE889 
ASE_UGSE8 
A_UG_92UG0 
A_UG_U455_ 
AC_IN_2130 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE__SE8 
ACG_BE_VI1 
AD_SE__SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_23 2 
A J_BW_BW2 1 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D3 1_U 
B_DE_HAM_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GBGB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_3202A 
B_TW_TWCYS 
B_US_BC_LO 
B__US_DH123 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P896_ 

b_us"rf_mi 

B_US_SF2_K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C__ET_BTH22 
C_IN_93IN1 
C_Tn"93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRF01_AE_C 
CRPOl AE C 



R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R, 
R. 
R. 
R. 
R. 
R. 
R. 



EILKXPVH 
EILKEPVH 
EILKDPVH 
EILKDPVH 
EILKDPVH 
EILKAPVH 
EILKDPVH 
EILKDPVH 
EILKDPVH 
EILKDPVH 
EILKEPVH 
EILKEPVH 
EILRDPVH 
EILKDPVH 
EILKEPVH 
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R.EILKNPVH GVYYDPSKDL VAEIQKQGHN QWTYQIYQEP 
R.EILKTPVH GVYYDPSKDL VAEVQKQGQD QWTYQIYQEP 
R.EILRTPVH GVYYDPSKDL VAEVQKQGQD QWTYQIYQEP 
R.BILRIPVH GVYYDPSKDL VAEVQKQGQD QWTYQIYQEP 
R.EILKTPVH GVYYDPSKDL AAEVQKQGQD QWTYQIYQEP 
R.EILKTPVH GVYYDPSKDL VAEVQKQGQD QWTYQIYQEP 
R.EILKTPVH GVYYDPSKDL VAEVQKQGQD QWTYQIYQEP 
R.EILKEPVH GVYYDPAKDL TAEIQKQGQD QWTYQIYQEP 
R.EILKEPVH GVYYDPAKDL lAEIQKQGQD QWTYQIYQEP 
R.EILKEPVH GVYYDPTKDL lAEIQKQGQD QWTFQIYQEP 
R.EILKEPVH GVYYDPTICDL VABLQKQGQD QWTYQIYQEP 
R.EILKEPVH GVYYDPTKDL VAEIQKQGQD QWTYQIYQEP 
R.EILKEPVH GVYYDPTKDL lAEIQKQGQD QWTYQIYQEP 
EILKEPVH GVYYDPSKDL VAEIQKQGQG QWTYQIYQEP 
EILKVPVH GVYYDPSKDL VAEIQKQGQG QWTYQIYQEP 



EILKEPVH GAYYDPSKDL 
EILKEPVH GAYYDPSKDL 



lAEIQKQGQG QWTYQIYQEP 
lAKIQKQGQG QWTYQIYQEP 
EILKEPVH GAYYDPSKDL lAEIQKQGLG QXTYQIYQEP 
EILKEPVH GVYYDPSKDL lAEVQKQGLG QWTYQIYQEP 
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R. 
R. 
R. 
R. 
R. 

R.EILKEPVH GVYYDPAKDL lAEIQKQGQE QWTYQIYQEP 
R.EILKEPVH GVYYDPSKDL lAEVQKQGYG QWTYQIYQEP 
R.EILKEPVH GAYYDPSKDL lAEIQKQGQG QWTYQIYQEP 
R.EILKEPVH GVYYDPLKDL lAELQKQGQG QWTYQIYQEP 
R.EILKEPVH GVYYDPSKDL lAEIQKQGQG QWTYQIYQDT 
R.EILKEPVH GVYYDPSKDL lAEVQKQGLD QWTYQIYQEP 
R.EILKEPVH GVYYDPSKDL lAEVQKQGLD QWTYQIYQEP 
R.EILKEPMH GVYYDPSKDL lAELQKQGQG QWTYQIYQEP 
R.EILKEPVH GVYYDPSKDL lAEIQKQGHG QWTYQIYQEP 
R.EILKEPVH GVYYDPSKDL lAELQKQGDG QWTYQIYQEP 
R.EILKEPVH GAYYDPSKDL lAEIQKQGQD QWTYQIYQEQ 
R.EILREPVH GVYYDPSKDL lAEIQKQGDG QWTYQIYQNP 
R.EILKEPVH GAYYDPSKDL lAEIQKQGQG QWTYQIYQEP 
R.EILKEPVH GVYYDPSKDL IPKLQKQGQG QWTYQIYREP 
R.EILKEPVH GVYYDPSKDL lAELQKQGQG QWTYQIYQEP 
R.EILKEPVH GVYYDPSKDL lAEIQKQGHD QWTYQIYQEP 
R.EILKEPVH GVYYDPSKDL lAEIQKQGQG QWTYQIYQEP 
R.EILKEPVH GVYYDPSKDL lAEVQKQGLG QWTYQVYQEP 
R.EILKEPVH GVYHDPSKEL lAEVQKQGPD QWTYQIYQEP 
R.EILREPVH GVYYDPSKEL lAEVQKQGLD QWTYQIYQEP 
R.EILKEPVH GAYYDPSKEL lAEIQKQGPD QWTYQIYQEP 
R.EILREPVH GVYYDPSKDL lAEIQKQGPD QWTYQIYQEP 
R-EILREPIH GVYYDPSKDL lAEIRKQGQG QWTYQIYQEP 
K. EILKEPVH GVYYDPAREL lAEVQKQGLD QWTYQIYQEP 
K. EILKEPVH GVYYDSAKEL lAEVQKQGLD QWTYQIYQEP 
R.EILKEPVH GVYYDPSKDL lAEIQKQGHG QWTYQIYQEP 
R.EILKEPVH GVYYDPSKDL lAEIQKQGND QWTYQIYQEP 
R.EILKEPLH GVYYDPGKEL VAEIQKQGQG QWTYQIYQEL 
R.ERLKQPVH GVYYQPDKDL WVNIQKQGGE QWTYQIYQEE 
R.EKLKEPVH GVYYQPDKDL WVSIQKHGEG QWTYQVYQDE 
R.EKLKEPVH GVYYQPDKDL WVNIQKQGWG QWTYQIYQDE 
R.EKLKEPVH GVYYQPDKDL WVNIQKQGKG QWTYQIYQDE 
R.EILKEPVH GVYYDPSKDL VAEIQKQGQD QWSYQIYQEP 
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KKRSAHTNDV 
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KQLTEAVQKI 
KQLTEAVQKI 
KQLABAVQKI 
KQLTDAVQKI 
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RQLTEAVQKI 
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KMRTAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
KRRTAHTNDV 
KMRSAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
KKRSAHTNDV 
KMRTAHTNDV 
KRRTAHTNGV 
KMRTAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
KMKSAHTNDV 
KMRTAHTNDV 
KMRNAHTNDV 
RMRSAHTNDV 
KMRTAHTNDV 
KIRTAHTNDV 
KRRTAHTNDV 
KIRTAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
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KKKSTHTNDV 
KRRTAHTNDV 
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RKKSAHTNDV 
RKRSAHTNDV 
RKRSAHTNDV 
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KQLAEAVQRI 
KQLTEAVQKI 
KQLTEWQKI 
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KETWETWWTD 
KEIWETWWTD 
KEAWEAWWTD 
KETWBAWWTD 
KETWETWWTD 
KETWETWWTD 
KETWDTWWTE 
KETWDTWWTD 
KETWETWWTD 
KETWETWWTD 
KETWETWWTD 
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KDTWETWWTD 
KDTWETWWTD 
KETWETWWTD 
KETWETWWTD 
KETWETWWTD 
KETWETWWTD 
KETWETWWTD 
KDTWETWWTD 
KETWETWWTE 
KETWETWWAE 
KETWETWWTE 
KETWEVWWTE 
XETXEXWXMX 
KETWDTWWMD 
KETWETWWMD 
KETWETWWMD 
KETWETWWID 
KETWBTWWMB 
KETWETWWMD 
KDTWDTWWMD 
KETWETWWMD 
KBTWEAWWME 
KETWETWWTD 
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ACRW 92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAIi 
AG_BE_VI11 
AG_NG_92NG 
AGHU__GA__VI 
AGU_CD_Z32 
AJ_BW_BW21 
B_AU_VH_AF 
B_CN_RL42_ 
BDE D31_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_Oyi 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_32 02A 
B_TW_TWCYS 
B_US_BC_LO 
B_US_DH123 
B_US_JliCSF 
B_US_MNCG_ 
B_US_P896_ 
B_US_RP_M1 
B__US_SF2_K 
B_US_WEAU1 
B_US_WR27_ 
B_US_YU2_M 
BF1_BR_93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
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CRF01_AE_T 
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CRF01_AB_T 
CRF01_AE_T 
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CRF02_AG_F 
CRF02_AG_G 
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KRRTAHTNDV 
KKRSAHTNDV 
KKRSAHTNDV 
KRSAAHTNDV 
KVRGTHTNDI 
KLRGTHTNDI 
RMKSAHTNDV 
RIKSAHTNDV 
KRKSAHTNDV 
KRGSAHTNDV 
KKRSAHTNDV 
RRRTAHTNDV 
KRRAAHTNDV 
RMKGAHTNDV 
RMRGAHTNDV 
RMRGAHTNDV 
RMRGAHTNDI 
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KMRGTHTNDV 
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RMRGAHTNDV 
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RVRGAHTNDV 
RTRGAHTNDV 
RTRGAHTNDV 
RMRGAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
KliRTAHTNDV 
KMRTAHTNDV 
KRGTAHTNDV 
KRRTAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
KMRTAHTNDV 
RKRSAHTNDV 
RKRSAHTNDV 
RQRSAHTNDV 
RKRSAHTNDV 
RKRSAHTNDV 
RKRSAHTNDV 
RKRSAHTNDV 
RRGSAHTNDV 
RKRSAHTNDV 
KRRSAHTNDV 
KRRSAHTNDV 
ERVAPYDLSI 
KKRSAHTNDV 



KQLTEAVQKI 
RQIiAEWQKV 
KQLAEWQKV 
KQLTEAVQKI 
KQLTAAVQKI 
KQLTAAVQKI 
KQLTEAVQKI 
KQLTEAVQKI 
KQLVEWQKV 
KQLTEAVQKI 
KQLTEAVQKI 
RQLAEWQKI 
KQLAEWQKI 
KQLTEAVQKI 
KQLTEAVQKI 
KQLTEAVQKI 
KQLTEAVQKI 
KQLTEAVQKI 
KQLTEAVQKI 
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KQLTEAVQKI 
KQLTEAVQKV 
KQLTEAVQKV 
KQLTEAVQKI 
KQLTEAVQKI 
KQLTEAVQKI 
KQLTEWQKV 
KQLTEAVQKI 
KQLTEAVQKI 
KQLTEAVQKI 
KQLTEAVQKV 
KQLTEAVQKV 
KQLTEAVQKI 
XQLXEAVQKX 
KQLTEAVQKI 
KQLTEAVQKI 
RQLTEAVQKI 
KQLTEWQKI 
KQLTEAVQKI 
RQLTEAVQKI 
KQLTEAVQKI 
KQLTAWQKI 
KQLTEAVQKI 
KQLTEAVQKI 
KQLAEAVQKI 
KQLTEAVQKI 
KQLTEAVQKI 
RQLAEWQKV 
RQLAEWQKV 
RQLVEWQKV 
RQLTEWQKI 
RQLTEWQKI 
RQLTEWQKI 
RQLTEWQKI 
RQLTEWQKV 
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KQLTEWQKV 
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AQECIVIWG 
SIESIVIWG 
AQESIVIWG 
ATESWIWG 
ATESIVIWG 
ATBSIVIWG 
ASBSIVIWG 
ALESIVIWG 
ATESIVIWG 
ATESIVIWG 
TTESIVIWG 
ATEGIVIWG 
TTESIVIWG 
TQESIVIWG 
ATESIVIWG 
ATESIVIWG 
TTESIIIWG 
AIESIVIWG 
TTESIVIWG 
ATESIVIWG 
TTECIIIWG 
TTECIVIWG 
ANESIVIWG 
ATESIVIWG 
ATESIVIWG 
ATESIVIWG 
STESIVIWG 
TTESIVIWG 
ATXSIVIWG 
ATESIVIWG 
TTESIVIWG 
ALESIIIWG 
TMESIVIWG 
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KTPKFKLPIQ 
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KTPKFRLPIQ 
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KTPKFRLPIQ 
KTPKFRLPIQ 
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KTPKFKLPIQ 
KTPKFRLPIQ 
KTPKFSLPIQ 
KTPKFRLPIQ 
KTPKFRLPIQ 



KETWETWWTD 
KETWETWWMD 
KETWETWWMD 
RETWEAWWME 
KETWETWWTE 
KETWETWWTE 
KETWETWWTE 
KETWEAWWTE 
RETWEAWWRE 
KETWEVWWTE 
KETWETWWTD 
KBTWETWWAD 
KETWETWWTE 
KETWEAWWME 
KETWEAWWTE 
KETWEAWWTE 
KETWEAWWTE 
KETWETWWTE 
KETWEAWWTE 
KETWDAWWID 
KETWEAWWME 
KETWDAWWTE 
KETWEAWWTE 
KETWEAWWTE 
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KETWETWWTE 
KETWETWWTE 
KETWETWWTE 
KETWEAWWTD 
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KETWEAWWIE 
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ketwbtwwme 
retwetwwme 
ketwbtwwme 
retweawwme 
retweawwme 

RETWEAWWME 
RETWETWWME 
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CRF02_AG_S KKRSAHTNDV KQLTEWQKV ATESIVIWG. KTPKFRLPIQ RETWEAWWME 

CRF02_AG_S KKRSAHTNDV KQLTEWQKV ATESIWWG. KTPKFRLPIQ RETWEAWWME 

CRF03_AB_R RLRGAHTNDV KQLTEAVQKX ATESIVIWG. KTPKFKLPIQ KETWETWWTE 

CRF03_AB_R RLRSAHTNDV KQLTEAVQKT ATESIVIWG. KTPKFKLPIQ KETWETWWAE 

CRF04_cpx_ RTRSAHTNDV RQLTEAVQKI AMECIVIWG . KTPKFRLPIQ KETWDTWWTE 

CRF04^cpx_ KTRSAHTKDV RQLTEWQKI AMECIVIWG. KTPKFRLPIQ KETWDTWWTE 

CRF04_cpx_ KTRSAHTNDV RQLTEAVQKI AMECIVIWG. KTPKFRLPIQ KETWDTWWME 

CRF05_DF_B RARGVHTNDV KQLAEAVQKI ATESIVIWG. KTPKFRLPIQ KETWEIWWTE 

CRF05_DF_B RTRNAHTNDV KQLAEAVQKI ATESIVIWG. KTPKFRLPIQ KETWETWWTE 

CRF06_cpx_ RIKSAHTNDV KQLTEAVQKI ALESIVIWG. KTPKFRLPIQ KETWETWWTE 

CRF06_cpx_ KIKSTHTNDV KQLTEAVQKI ARESIVIWG. KTPKFRLPIQ KETWETWWTE 

CRF06_cpx_ IMISAHTNDI KQLTEAVQKI ALEAIVIWG. KIPKFRLPIQ KETWETWWTE 

CRF06_cpx_ RTKSAHTNDV RQLTEAVQKI ALESIVIWG, KTPKFRLPIH KETWETWWTE 

CRFll_cpx_ KRRAAHTNDV RQLTEVIQKI CLEAIVIWG. KTPKFRLPIQ RETWETWWTD 

CRFll_cpx_ KRRTAHTNDV RQLAEWQKI ALEGIVIWG. KIPKFRLPIQ KETWETWWTD 

D_CD_84ZR0 RMRGAHTNDV KQLTEAVQKI AIESIVIWG. KTPKFRLPIQ KETWETWWID 

D_CD_ELI_K RMRGAHTNDV KQLAEAVQRI STESIVIWG. RTPKFRLPIQ KETWETWWAE 

D_CD_NDK_M RTRGAHTNDV KQLTEAVQKI ATESIVIWG. KTPKFKLPIQ KETWETWWIE 

D_UG_94UG1 KMRGTHTNDV KQLTEAVQKI AQECIVIWG. KTPKFRLPIQ KETWETWWTE 

F1_BE_VI85 KVRSAHTNDV KQLTEAVQKI ALESIVIWGK RSPKFKLPIL KETWDTWWTD 

P1_BR_93BR KMRSAHTNDV KQLTEAVQKI SLESIVIWG. KTPKFRLPIL KETWDTWWTE 

F1_FI_FIN9 KMRSAHTNDV KQLTEAVQKI ALESIVIWG. KTPKFKLPIL KETWDTWWTE 

F1_FR_MP41 KTRSAHTNDI KELTDAVQKV»ARECIVIWG. KSPKFRLPIQ KETWEAWWTD 

F2_CM__MP25 RRKSAHTNDV KQLTEWQKV ATEGIVIWG. KVPKFRLPIQ KETWEIWWTE 

F2KU_BE_VI RMRSAHTNDV KQLTEAVQKI ATEGIVIWG. KTPKFRLPIQ KETWETWWTE 

G_BE_DRCBL KGGSAHTNDV KQLTEWQKI ATEGIIIWG. KIPKFKLPIK KETWEVWWTE 

G_NG_92NG0 KRGSAHTNDV KQLTEWQKI ATEGIVIWG. KIPKFKLPIR KETWEVWWTE 

G_SE_SE616 KRGSAHTNDV KQLTEWQKI ATESIVIWG. KTPKFKLPIR KETWEIWWTD 

H_BE_VI99i KMRSAHTNDV KQLTEWQKI ATESIVIWG. KIPKFRLPIQ KETWETWWTE 

H_BE_VI997 KMRNAHTSDV KQLTEAVQKI ATESIVIWG. KIPKFRLPIQ KETWETWWTE 

H_CF_90CF0 KMRTAHTNDI KQLTEAVQKI STESIVIWG. KIPKFRLPIQ KETWETWWTE 

J_SE_SE702 KRRSAHTNDV KQLSQWQKI ALEAIVIWG. KTPKFRLPIQ KETWETWWTD 

J_SE_SE788 KRRSAHTNDV KQLAEWQKI ALEAIVIWG. KTPKFRLPIQ RETWETWWTD 

K_CD_EQTB1 RIRSAHTNDV KQLTEWQKV AMESIVIWG. KTPKFRLPIQ KETWGTWWTE 

K_CM_MP535 RMRSAHTNDV KQLTEAVQKI ATEGIVIWG. KTPKFRLPIQ KETWETWWTE 

N_CM_YBF30 KMRSAHTNDI KQLVEWRKV ATESIVIWG. KTPKFRLPVQ KEVWEAWWTD 

O_CM_ANT70 RQKASHTNDI RQLAEVIQKV SQESIIIWG. KLPKFKLPVT RETWETWWAD 

0_CM_MVP51 RQKASHTNDI RQLAEWQKV SQEAIVIWG. KLPKFRLPVT RETWETWWAE 

0_SN_99SE_ RQKASHTNDI RQLAEVLQRV SQEAIIIWG. KLPKFKLPIT RETWETWWAD 

0_SN_99SE_ KQKASHTNDI RQLAEVLQKV SQEAIIIWG. KLPKFKLPIT RETWETWWAD 

U„CD 83C KRRSAHTNDV KQLTEAVQKI SMESIVIWG. KTPKFKLPIQ KETWESWWTD 
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OOBW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW175 9_3 
00BW1773_2 
O0BW1783_5 
00BW1795_6 
O0BW1811_3 
00BW18595 
O0BW1880_2 
00BW1921_1 
00BW2 036_1 
00BW2063_6 
00BW2087 2 
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YWQATWIPEW 
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YWQATWIPEW 
YWQATWIPEW 
YWQATWIPEW 
YWQATWIPEW 
YWQATWIPEW 
YWQATWIPEW 
YWQATWIPEW 



EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNAPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 
EFVNTPPLVK 



LWYQL^IKDPL 
LWYQLEKBPI 
LWYQLEKEPT 
LWYQLEKDPI 
LWYQLEKEPI 
LWYQLEKEPI 
LWYQLEKEPI 
LWYQLEKEPI 
LWYQLEKEPI 
LWYQLEKEPV 
LWYQLEEEPI 
LWYQLEKEPI 
LWYQLEKEPM 
LWYQLEKEPI 
LWYQLEKEPI 
LWYQLEKDPI 
LWYQLEKEPI 



VGVBTPYVDG 
LGAETFYVDG 
AGABTFYVDG 
AGAETFYVDG 
IGIETFYVDG 
VGAETFYVDG 
AGAETFYVDG 
AGVETFYVDG 
VGAETYYVDG 
AGVETFYVDG 
AGAETFYVDG 
VGAETFYVDG 
MGVETFYVDG 
VGAETFYVDG 
IGAETFYVDG 
LGVETFYVDG 
AGAETFYVDG 
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AANRDTKIGK 
AANRETKKGK 
AANRETKLGK 
AANRETKLGK 
AANRETKLGK 
AANRETKAGK 
AANRDTKKGK 
AANRETKIGK 
AANRETKMGR 
AANRETKMGK 
AANRETKIGK 
AAHRETKVEK 
AANRETKIGK 
AANRETKLGK 
AANRETKLGK 
AANRETKMGK 
AANRETKIGK 
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00BW2127_2 
00BW212 8_3 
00BW2276_7 
00BW3819_3 
00BW3842_8 
O0BW3871_3 
00BW3876_9 
00BW3886_8 
00BW3891_6 
00BW3970_2 
O0BW5031_l 
96BW01B21 
96BW04 07 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM032 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM03 6_a 
98BWM037_d 
99BW3932^1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q23_A 
A_SE_SE659 
A_SE_SE725 
A_SE_SE753 
A_SE_SE853 
A_SE_SE889 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U455_ 
AC_IN_2130 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD__SE_SE69 
AD_SB_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU GA VI 
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YWQATWIPEW 

YWQATWIPEW 

YWQATWIPEW 

WWQATWIPEW 

YWQATWIPEW 

YWQATWIPEW 

YWQATWIPDW 

XWQATXIPE . 

YWQATWTt.EW 

YWQATWIPEW 

YWQATWIPEW 

YWQATWIPEW 

YWQATWIPEW 
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YWQATWIPDW 
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LWYQLEKEPI 

LWYQLEKEPI 

LWYQLETEPM 

LWYQLEKEPI 

LWYQLEKEPI 

LWYQLEKEPI 

LWYQLEKDPI 

LWYQLEKEPI 
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AC_SE_SE94 

ACD_SE_SE8 

ACG_BE_VI1 

AD_SE_SE69 

AD_SE_SE71 

ADHK_NO_97 

ADK_CD_MAL 

AG_BE_VI11 

AG_NG_92NG 

AGHU_GA_VI 

AGU_CD_Z32 

AJ_BW_BW21 

B_AU_VH_AF 

B_CN_RL4 2_^ 

B_DE_D3 1_U 

B_DE_HAN_U 

B_FR_HXB2_ 

B_GA_OYI 

B__GB_CAM1_ 

B_GB_GB8_A 

B_GB_MANC_ 

B_KR_WK_AF 

B_NL_3202A 

B_TW_TWCYS 

B_US_BC__LO. 

B_US_DH123 

BJJSjmCSF 

B_US MNCG_ 

B_US_P896_ 

B_US_RP_M1 

B_US_SF2_K 

B_US_WEAU1 

B_US_WR27_ 

B_US_YU2_M 

BF1_BR_93B 

C_BR_9?BR0 

C_BW_96BW0 

C BW 96BW1 



GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAVLIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAVAIQD 
GE.GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE.GAWIQD 
GE.GAWIQD 
GE . GAWIQD 
GE . GAWLQD 
GE.GAWIQD 
GE.GAWIQD 



NSDIKWPRR 
NSDIKWPRR 
MSDIKWPRR 
NSDIKWPRR 
KSDIKWPRR 
NSDIKWPRR 
NGDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NWEIKWPRR 
NXDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NNDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
QSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NGDIKWPRR 
NSDIKWPRR 
NNEIKWPRR 
NSEIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSEIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
KSDIKWPRR 
NSDIKWPRR 
NNDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 
NSDIKWPRR 



KAKIIRDYGK 
KAKIIKDYQK 
KAKIIKDYGK 
KVKIIKDYGK 
KAKIIKDYGK 
KAKIIKDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
RAKIIRDYGK 
KTKILRDYGK 
KAKIIXDXXK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKILRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKI IRDYGK 
KAKIIRDYGK 
KVKIIKDYGK 
KAKIIRDYGK 
KAKIIKDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIKDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKI IRDYGK 
KVKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KAKVIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KAKIIRDYGK 
KVKIIRDYGK 
KVKIIKDYGK 
KVKIIRDYGK 
KVKIIRDYGK 



QMAGADCVAG 
QMAGADCVAS 
QMAGADCVAD 
QMAGADCVAG 
QMAGDDCVAG 
QMAGADCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGXDCVAS 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDGCVAG 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGDDCMAG 
QMAGADCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDGCVAG 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGGDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAG 
QMGSDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QTAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS. 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAS 
QMAGDDCVAG 
QMAGGDCVAG 
QMAGADCMAS 
QMAGADCVAG 
QMAGADCVAG 



RQDEDQ 
RQDED . 
RQDED . 
RQDED. 
RQDED . 
RQDED. 
RQDED. 
RQDED. 
RQDED. 
RQDED. 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED. 
RQDED . 
RQDED. 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDEDW 
RQDED. 
RQDED. 
RQDED. 
RQDED . 
GQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED. 
RQDED. 
RQDED . 
RQDED , 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED. 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED. 
RQDED. 
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C_BW_96BW1 

C_BW96BW1 

C_ET_ETH22 

C_IN_93IN1 

C_IN_93IN9 

C_IN_93IN9 

CTN_94IN1 

C_IN_95IN2 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG__F 

CRF02_AG_G 

CRF02_AG_N 

CRF02_AG_S 

CRF02_AG__S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04_Cpx_ 

CRF05_DF_B 

CRF05__DP_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRP06 cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_84ZR0 

D_CD_ELI_K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1_BR_93BR 

F1_PI_FIN9 

F1_FR_MP41 

P2_CM_MP25 

F2KU_BE_VI 

G_BE_DRCBL 

G_NG_92NG0 

G_SE_SE616 

H_BE_VI991 

H_BE_VI997 

H_CF_90CF0 

J_SE_SE702 

J_SE_SE788 

K_CD_EQTB1 

K_CM_MP535 

N_CM_YBP30 

0_CM_ANT70 

0_CM_MVP51 

O SN 99SE 



GE.GAWIQD NSDIKWPRR KVKIIKDYGK QMAGADCVAG 
GEGAVWIQD NSDIKWPRR KVKIIRDYGK QMAGADCVAG 
GE.GAVVIQD NSDIKWPRR KAKIIRDYGK QMAGADCVAG 
GE.GAWIQD NSDIKWPRR KAKIIKDYGK QMAGADCVAG 
GE.GAWLQP NSDIKWPRR KAKIIKDYGK QMAGADCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGADCVAG 
GE.GAWIQD NSDIKWPRR KAKIIKDYGK QMAGADCVAG 
GE.GAWIQD NSDIKWPRR KAKIIKDYGK QMAGADCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAS 
QE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD KSDIKWPRR KAKIIKDYGK QMAGDDCVAG 
GE.GAWIQD KSDIKWPRR KAKIIKDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKILRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KVKIVRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KTKILRDYGK QMAGDDCVAG 
GE.GAWIQD NNDIKWPRR KAKIIRDYGK QMAGDDCVAS 
GE.GAWIQD NNDIKWPRR KAKIIRDYGK QMAGDDCVAS 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGNDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRK KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIKDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAIVIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSDIKWPRR KAKIIRDYGK QMAGDDCVAS 
GE.GAWIQD KSDIKWPRR KVKIIRDYGK QMAGDDCVAS 
GE.GAWIQD NSDIKWPRR KVKIIRDYGK QMAGDDCVAS 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAS 
GE.GAWIQD NSEIKIVPRR KAKIIRDYGK QMAVDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NNEIKVIPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NNEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NNEIKWPRR KAKILKDYGK QMAGGDCVAG 
GE.GAWIQD NNEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR EAKIIRDYGK QMAGDDCVAS 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIN. .SEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAG 
GE.GAWIQD NGDIKVVPRR KAKIIRDYGK QMAGDGCVAS 
GE.GAWIQD KGDIKWPRR KAKIIREYGK QMAGTDSMAS 
GE.GAWIQD KGDIKWPRR KAKIIRDYGK QMAGTDSMAN 
GE.GAWIQD KGDIKWPRR KAKIIRHYGK QMAGTDSMAS 



RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED. 
RQDED . 
RQDED. 
RQDBN. 
RQNED . 
RQDED . 
RQDED , 
RQDED . 
RQDED . 
RQDED . 
RQDED. 
RQDED. 
RQDED , 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
GQNED . 
RQDED . 
RQDED. 
RQDED . 
RQDED. 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED. 
RQDED. 
RQDED. 
RQDED. 
SQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED. 
RQDED. 
RQDED. 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED . 
RQDED. 
RQDED. 
RQDED. 
RQDED. 
RQDED . 
RQDED . 
RQDED . 
GQDENQ 
GQTESE 
RQTESE 
GQTESE 
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0_SN_99SE_ GE.GAWIOD KGDIKWPRR KAKIIRHYGK QMAGTDSMAS GQTESE 
U_CD 83C GE.GAWIQD NSEIKWPRR KAKIIRDYGK QMAGDDCVAS RQDEN. 
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Table 15. HIV Rev Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name: 


O0BW0762_l 


Len: 


129 


Name : 


O0BWO768_2 


Len : 


129 


Name ; 


O0BWO874_2 


Len : 


129 


Name : 


O0BW1471_2 


Len : 


129 


Name : 


O0BW1616_2 


Len: 


129 


Name : 


00BW1686_8 


Len: 


129 


Name: 


00BW1759_3 


Len: 


129 


Name: 


00BW1773_2 


Len: 


129 


Name : 


00BW1783_5 


Len : 


129 


Name: 


00BW1795_6 


Len : 


129 


Name : 


00BW1811_3 


Len: 


129 


Name : 


00BW185 9_5 


Len : 


129 


Name : 


0 0BW18 80_2 


Len: 


129 


Name : 


00BW1921_1 


Len: 


129 


Name : 


00BW2036_1 


Len: 


129 


Name: 


00BW2O63 6 


Len: 


129 


Name : 


00BW2087_2 


Len: 


129 


Name: 


00BW2127_2 


Len: 


129 


Name : 


00BW2276_7 


Len : 


129 


Name : 


00BW3 819_3 


Len : 


129 


Name : 


00BW3 842_8 


Len: 


129 


Name : 


00BW3 871_3 


Len: 


129 


Name : 


00BW3876_9 


Len : 


129 


Name : 


00BW3B86 8 


Len: 


129 


Name: 


00BW3891_6 


Len: 


129 


Name : 


00BW3 970_2 


Len: 


129 


Name : 


00BW5031 1 


Len : 


129 


Name : 


96BW01B21 


Len ; 


129 


Name : 


96BW0407 


Len : 


129 


Name : 


96BW0502 


Len: 


129 


Name : 


96BW06_J4 


Len : 


129 


Name : 


96BW11_06 


Len: 


129 


Name : 


96BW1210 


Len: 


129 


Name : 


96BW15B03 


Len : 


129 


Name ; 


96BW16_26 


Len: 


129 


Name : 


96BW17A09 


Len : 


129 


Name : 


96BWM01_5 


Len : 


129 


Name : 


96BWM03_2 


Len : 


129 


Name : 


9BBWMC12_2 


Len : 


129 


Name : 


98BWMC13 4 


Len : 


129 


Name : 


98BWMC14 a 


Len: 


129 


Name : 


98BWMOl4_l 


Len: 


129 


Name : 


98BWM018_d 


Len : 


129 


Name : 


98BWM036_a 


Len : 


129 


Name : 


98BWM037_d 


Len : 


129 


Name : 


99BW3 932_1 


Len : 


129 


Name : 


99BW4 642_4 


Len: 


129 


Name : 


99BW4 745_8 


lien : 


129 


Name : 


99BW4 754 7 


Len: 


129 


Name : 


99BWMC16_8 


Len : 


129 


Name: 


A2__CD_97CD 


Len : 


129 


Name: 


A2_CY_94CY 


Len : 


129 


Name : 


A2D 97KR 


Len : 


129 


Name : 


A2G_CD_97C 


Len : 


129 


Name : 


A_By_97BL0 


Len : 


129 


Name : 


A_KE_Q23 A 


Len : 


129 



Check: 


4903 


Weight 


: 1 


. 00 


Check: 


5102 


Weight 


: 1 


- 00 


Check: 


5815 


Weight 


: 1 


. 00 


Check: 


4144 


Weight 


: 1 


. 00 


Check: 


5298 


Weight 


: 1 


. 00 


Check : 


3871 


Weight 


; 1 


. 00 


Check: 


4976 


Weight 


: 1 


. 00 


Check: 


5775 


Weight 


: 1 


. 00 


Check: 


6142 


Weight 


: 1 


. 00 


Check: 


5055 


Weight 


: • 1 


. 00 


Check: 


5804 


Weight 


: 1 


. GO 


Check : 


5252 


Weight 


: 1 


. 00 


Check : 


4995 


Weight 


: 1 


- 00 


Check: 


6482 


Weight 


: 1 


. 00 


Check : 


4770 


Weight 


: 1 


♦ 00 


Check : 


5384 


Weight 


: 1 


. 00 


Check : 


4848 


Weight 


: 1 


. 00 


Check: 


5783 


Weight 


: 1 


. 00 


Check: 


5364 


Weight 


: 1 


. 00 


Check: 


5712 


Weight 


: 1 


. 00 


Check : 


'5586 


Weight 


: 1 


. 00 


Check: 


5299 


Weight 


: 1 


.00 


Check : 


4423 


Weight 


: 1 


.00 


Check : 


5415 


Weight 


: 1 


.00 


Check: 


5426 


Weight 


: 1 


.00 


Check : 


2613 


Weight 


: 1 


. 00 


Check: 


4597 


Weight 


: 1 


.00 


Check: 


5653 


Weight 


1 


.00 


Check : 


4310 


Weight 


1 


00 


Check: 


4675 


Weight 


1 


00 


Check: 


5079 


Weight 


1 


00 


Check : 


5939 


Weight 


1, 


00 


Check : 


5666 


Weight 


1. 


00 


Check : 


5102 


Weight • 


1. 


00 


Check : 


5675 


Weight : 


1. 


00 


Check: 


2825 


Weight : 


1. 


00 


Check : 


5636 


Weight : 


1. 


00 


Check: 


6552 


Weight: 


1. 


00 


Check: 


3043 


Weight : 


i;oo 


Check : 


5518 


Weight: 


1. 


00 


Check : 


4358 


Weight : 


1. 


00 


Check : 


7531 


Weight : 


1. 


00 


Check : 


5291 


Weight : 


1. 


00 


Check : 


6801 


Weight : 


1 . 


00 


Check : 


4790 


Weight : 


1 . 


00 


Check: 


5736 


Weight : 


1. 


00 


Check: 


6464 


Weight : 


1. 


00 


Check: 


6^81 


Weight : 


1. 


00 


Check: 


5182 


Weight : 


1. 


00 


Check: 


4245 


Weight : 


1. 


00 


Check : 


2625 


Weight : 


1. 


00 


Check : 


4125 


Weight : 


1. 


00 


Check: 


4114 


Weight : 


1. 


00 


Check: 


1115 


Weight: 


1. 


00 


Check : 


9470 


Weight : 


1. 


00 


Check : 


2684 


Weight : 


1. 


00 
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Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 



A_SE_SE659 

A_SE_SE725 

A_SE_SE753 

A__SE_SE853 

A_SE_SE889 

A_SE_UGSE8 

A_UG_92UG0 

A_UG_U455_ 

AC_IN_2130 

AC_RW_92RW 

AC_SE_SE94 

ACD_SE_SE8 

ACG_BE_VI1 

AD_SE_SE69 

AD_SE_SE71 

ADHK_NO_97 

ADK_CD__MAL 

AG_BE_VI11 

AG_NG_92NG 

AGHU_GA_VI 

AGU__CD_Z32 

AJ_BW_BW21 

B_AU_VH_AF 

B_CN_RL4 2_ 

B_DE_D31_U 

B_DB_HAN_U 

B_FR_HXB2_ 

B_GA_OYI_M 

B_GB_CAM1_ 

B_GB_GB8_A 

B_GB_MANC_ 

B_KR_WK_AF . 

B_NL_32 02A 

B_TW_TWCYS 

B_US_BC__LO 

B_US_DH123 

B_US_JRCSF 

B_US_MNCG_ 

B_US_P896_ 

B_US_RF_M1 

B_US_SF2_K 

B_US_WEAU1 

B_US_WR2 7_ 

B_US_yU2_M 

BF1_BR_93B 

C_BR_92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BW1 

C_BW_96BW1 
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CRFOl AE T 
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Len: 
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Check : 

Check: 

Check : 

Check : 

Check : 



4659 

4491 

3636 

1862 

2798 

6865 

4427 

3229 

5110 

5015 

7976 

2296 

3968 

4558 

2678 

1890 

5260 

4003 

5027 

1978 

1958 

2263 

4074 

4483 

5079 

4550 

3649 

3334 

3865 

3083 

5502 

4156 

3826 

3546 

4674 

4202 

3217 

3512 

3297 

5527 

3616 

4435 
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4948 

3645 

4262 

4323 

3054 

3900 

4051 

3843 

2878 

4499 

3994 

4362 

3765 

4444 

3760 

3562 

5676 
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Weight 



1.00 
1.00 
1.00 

1. 00 
1.00 
1.00 
1.00 
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00 
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00 
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1. 00 
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00 
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.00 
.00 
.00 
.00 
.00 
1.00 
1.00 
1.00 
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CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_P 

CRF02_AG_F 

CRP02_AG_G 

CRF02AG_N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04_cpx_ 

CRF05_DF_B 

CRF05_DF B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_84ZR0 

D_CD_ELI_K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE__VI85 

F1_BR_93BR 

F1_FI_FIN9 

F1_FR__MP41 

F2_CM_MP25 

F2iaJ_BE_VI 

G_BE_DRCBL 

G_NG_92NG0 

G_SE_SE616 

H_BE_VI991 

H_BE_VI997 

H CF_90CF0 

J_SE_SE702 

J_SE_SE788 

K_CD_EQTB1 

K_CM_MP535 

N_CM_YBF30 

O_CM_ANT70 

0_CM_MVP51 

0_SN_MP129 

O__SN_MP130 

U CD 83C 



Len : 


129 


Check : 


6090 


Weight 


: 1 


.00 


Len: 


129 


Check: 


6846 


Weight 


1 


.00 


Len : 


129 


Check : 


5393 


Weight 


! 1 


.00 


Len : 


129 


Check: 


6189 


Weight 


: 1 


.00 


Len: 


129 


Check : 


5202 


Weight 


1 


.00 


Len : 


129 


Check : 


5063 


Weight 


: 1 


.00 


Len: 


129 


Check: 


3731 


Weight 


: 1 


.00 


Len: 


129 


Check : 


2202 


Weight 


: 1 


. 00 


Len: 


129 


Check: 


4873 


Weight 


: 1 


.00 


Len: 


129 


Check: 


3995 


Weight 


: 1 


.00 


Lent 


129 


Check : 


6502 


Weight 


: 1 


.00 


Len: 


129 


Check: 


2858 


Weight 


1 


.00 


Len: 


129 


Check : 


2808 


Weight 


: 1 


.00 


Len: 


129 


Check : 


3912 


Weight 


: 1 


-00 


Len : 


129 


Check: 


3700 


Weight 


1 


.00 


Len : 


129 


Check: 


3297 


Weight 


: 1 


.00 


Len : 


129 


Check: 


3974 


Weight 


: 1 


.00 


Len : 


129 


Check: 


4062 


Weight 


1 


.00 


Len: 


129 


Check: 


2954 


Weight 


1 


.00 


Len: 


129 


Check : 


1655 


Weight 


: 1 


.00 


Len: 


129 


Check : 


2327 


Weight 


1 


.00 


Len: 


129 


Check : 


2706 


Weight 


1 


. 00 


Len: 


129 


Check : 


2064 


Weight 


1 


.00 


Len : 


129 


Check: 


1685 


Weight 


1 


.00 


Len : 


129 


Check : 


4305 


Weight 


1 


00 


Len : 


129 


Check : 


4483 


Weight 


1 


.00 


Len: 


129 


Check : 


3024 


Weight 


1 


00 


Len: 


129 


Check : 


3298 


Weight 


1 


00 


Len: 


12 9 


Check : 


2602 


Weight 


1 


00 


Len: 


129 


Check : 


2572 


Weight 


1. 


00 


Len: 


129 


Check : 


3253 


Weight : 


1. 


00 


Len: 


129 


Check: 


2465 


Weight: 


1 . 


00 


Len : 


129 


Check : 


2231 


Weight: 


1, 


00 


Len : 


129 


Check: 


461 


Weight : 


1.00 


Len: 


129 


Check : 


3194 


Weight : 


1. 


00 


Len : 


129 


Check : 


4325 


Weight: 


1. 


00 


Len: 


129 


Check : 


2614 


Weight : 


1. 


00 


Len: 


129 


Check : 


2347 


Weight : 


1. 


00 


Len: 


129 


Check : 


1680 


Weight : 


1- 


00 


Len: 


129 


Check: 


2751 


Weight: 


1. 


00 


Len : 


129 


Check: 


2099 


Weight : 


1. 


00 


Len : 


129 


Check: 


2149 


Weight: 


1. 


00 


Len : 


129 


Check: 


3510 


Weight: 


1. 


00 


Len : 


129 


Check: 


2798 


Weight : 


1. 


00 


Len: 


129 


Check : 


3973 


Weight : 


1. 


00 


Len: 


129 


Check : 


9677 


Weight : 


1, 


00 


Len: 


129 


Check: 


8852 


Weight : 


1. 


00 


Len: 


129 


Check: 


1678 


Weight : 


1. 


00 


Len: 


129 


Check: 


2242 


Weight : 


1. 


00 


Len: 


129 


Check : 


9312 


Weight : 


1. 


00 



00BW0762_1 
00BW0768_2 
0OBWO874_2 
00BW1471_2 
0OBW1616_2 
00BW1686_8 
0OBW1759_3 
0OBW1773 2 



MAGRSGD. , 
MAGRSEDS . 
MAGRSGD. . 
MAGRSGD. . 
MAGRSGDS . 
MAGRSGDS . 
MAGRSGD. . 
MAGRSGDS . 



NDDTLLQAVR 
. DATLLQAVR 
SDEALLQAVR 
SDEALLQAVR 
.DEALLQAVR 
.DEALLQAIK 
NDEAVLQAIR 
.DBALLQAVK 



IIKILYQSNP 
IIKILYQSNP 
IIKVLYOSNP 
IIRILYQSNP 
TIKILYQSNP 
SIKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 



YPK.PEGTRQ 
YPK.PEGTRQ 
YPK.PEGTRQ 
YPKPEG . TRQ 
YPE . PKGTRQ 
YPE . PQGTRQ 
YPK . PRGTRQ 
YPE. PKGTRQ 



50 

ARRNRRRRWR 
ARKMRRRRRR 
ARKNRRRRWR 
ARKNRRRRWR 
ARKNRRRRWR 
AQRNRRRRWR 
AQKNRRRRWR 
ARKNRRRRWR 
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00BW1783_5 
00BW1795_6 
00BW18ia_3 
00BW1859_5 
00BW1880_2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2087 2 
00BW2127_2 
00BW2276_7 
00BW3819_3 
00BW3842_8 
00BW3871_3 
00BW3876_9 
O0BW38868 
00BW3891_6 
00BW3970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01__5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMCl4_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2__CD_97CD 
A2_CY_94CY 

A2D 97 KR 

A2G_CD__97C 
A_BY_97BL0 
A_KE_Q23_A 
ASE_SE659 
A_SE_SE725 
A_SE_SE753 
AJSE_SE853 
A_SE_SE889 
A_SE_UGSE8 
A__UG_92UG0 
A_UG_U455_ 
AC_IN_2130 
AC_RW_92RW 
AC_SE_SE94 
ACD SE SE8 



MAGRSGD . . 
MAGRSGD . . 
MAGRSGD . . 
MAGRSBDS . 
MAGRSGD . . 
MAGRSGD. . 
MAGRSBDS . 
MAGRSGDN . I 
MAGRSGD . . 
MAGRSGD . . 
MAGRSGD . . . 
MAGRSGD . . . 
MAGRSBDS . , 
MAGRSGDS . . 
NAGRSGDS . . 
MAGRSGDS . , 
MAGRSGDS . . 
MAGRSGDS . . 
MAGRSGDN . , 
MAGRSGD . . , 
MAGRSGD . . . 
MAGRSGDS . . 
MAGRSGDS . . 
MAGRSGD . . . 
MAGRSGD . . . 
MAGRSBDS . . 
MAGRSGDS . . 
MAGRSGD . . . 
MAGRSGD . . . 
MAGRSGD. . . 
MAGRSGDS . . 

. MAGRSGD 

MAGRSGDS . . 
MAGRSGD . . . 
MAGRSGD . . . 
MAGRSGV. . . 
MAGRSGD . . . 
MAGRSGD. . . 
MAGRSEDSG . 
MAGRSGDS . . 
MAGRSGD. . . 
MAGRSGDS . . 
MAGRSGD . . . 
TAGRSDD . . . 
MAGRSGD . . . 
MAGRSGS . . . 
MAGRSGG . . . 
MAGRSGD. . . 
MAGRSGP. . . 
MAGRSGD . . . 
MAGRSGN . . . 
MAGRSGN. . . 
MAGRSGD . . . 
MAGRSGD . . . 
MAGRSGN. . . 
MARRSGN. . . 
MAGRSGD . . . 
MAGRSGD . . . 
MAGRSGD . . . 
MAGRSGD. . . 



SDEAVLQAVR 
GDAALLQAVR 
SDEELLQVAR 
. DAALLQAAK 
NDEALIiQAVR 
NDEALLQAVR 
. DEALLQAIR 
ADAALLQAVK 
SDEALLQAVR 
NDEARLQWK 
SDEALLQAVR 
SDEDLLKAVR 
.DEALLRWR 
. DEAliLQAIR 
, DEALLHAVR 
.DEALLQAVR 
.DEALLQAVR 
. DEALLQAVK 
. DEALLQAVR 
SDEALLQAVR 
SDEALLQAVK 
.DEALLQAVK 
.DEALLQAVR 
NDEALLQAVR 
SDEALLQAVR 
. DEALLHAVR 
. DAALLQAVR 
NDEALLQAMG 
SDEALLQAVR 
SDEALLQAVR 
.DEAIjLQAVR 
SDEALLQAVR 
. DEALLQAVR 
DDERLLQAVR 
SDEALLQAVR 
SDEALLQAVK 
SDEALLQAVR 
PDEALLQAIR 
. DAALLQAVR 
. DEALLQAVR 
NDAALLLAVQ 
, DEALLQAVR 
PDEDLIRAIR 
PDESLLQAIR 
PDEDLLRAVR 
TDEELLQAAR 
TDAELLTAVR 
SDEBLLRAVR 
GDBELLKAIR 
SDEBLLRAVR 
SDEELLRAIR 
SDEELLRAIR 
SDEELLKAVR 
SDEELLKAVR 
PDEBLLRAIR 
PDEDLLKAVR 
SDEELLQWR 
SDETLLQAVK 
SDEALLQAVR 
SDEDLLRAIR 



IIKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKIIYQSNP 
IIKILYQSNP 
IIKILYQSNP 
HKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKIIYQSNP 
LIKILYQSNP 
IIKILYQSNP 
TIKILYQSNP 
TIKILYXSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKILYQSDP 
IIKILYQSNP 
IIRILYQSNP 
IIKILYQSNP 
AIKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKILYQNNP 
IIKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 
TIKILYQSNP 
IIKILYQSNP 
IIKILYQSNS 
IIKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKILYQSNR 
IIKILYQSNP 
IIKILYQSNP 
IIKILYQSNP 
TIKLLYQSNP 
IIKILYQSNP 
IIKILYQSNP 
TIKILYQSNP 
AIRILYQSNP 
IIKILYQSNP 
IIXFLYQSNP 
IIKILYKSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKILYNSNP 
IIKILYQSNP 
IIKILYQSNP 
TIKILYQSNP 
IIKILYQSNP 
IIKLLYQSNP 
IIKILYRSNP 
IIKILYQSNP 
IIKILYQSNP 
IIKILYKSNP 



YPK.PEGTRQ 
YPK.PEGTRQ 
YPE . PRGTRQ 
YPE . PKGTRQ 
FPK.PEGTRQ 
YPE . PQGTRQ 
YPE . PKGTRQ 
YPK.PEGTRQ 
YPK.PEGTRQ 
YPK.PEGTRQ 
YPK.PEGTRQ 
YPK.PEGTRR 
YPE . PKGTRQ 
YPE . PKGTRQ 
YPE . PKGTRQ 
YPE . HQGTRQ 
YPK.PEGTRQ 
YPK.PEGTRQ 
YPK.PEGTRQ 
YPE . PRGTRR 
YPK.PEEIRQ 
YPE . PKGTRQ 
SPE.PKGNRQ 
YPK.PEGTRQ 
YPK.PEGTRQ 
YPE . PKGTRQ 
YPK. PKGTRQ 
YPKPEG.TRR 
YPK.PEGTRQ 
YPK.PEGTRQ 
QPK.PEGTRQ 
YPK.PEGTRQ 
PPE.RRGIGQ 
YPS . PEGTRQ 
YPK.PEGTRQ 
YPNNPEGSRQ 
YPK.PEGTRQ 
YPK.PEGTRQ 
YPE . PKGTRQ 
YPK.PKETRQ 
YPK.PEGTRQ 
CPE. PRGTRQ 
YPKPRG.TRQ 
YPKPRG.SRQ 
SPDPRG.SRQ 
YPPPEG.TRQ 
YPTPRK.TRQ 
YPKPKG.SRQ 
YPKPRG . TRQ 
YPRPKG.SRQ 
YPKPKG.SRQ 
HPKPRG.SRQ 
YPKPRG.TRQ 
YPQPKG.SRQ 
YPEPKG.TRQ 
CPNPRG . SRQ 
YPKPRG . TRQ 
YPK.PEGTRQ 
YPKPRG.TRQ 
YPKPRG.SRQ 



ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARRNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARRNRRRRWK 

AQRNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRKRRWR 

ARKNRRRRWG 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRGRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARRNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARXNRRRRWR 

ARRNRRRRWR 

ARKNRRRRWR 

AQRNRRRRWR 

AQRNRRRRWR 

ARRNRRRRWR 

ARKNRRRRWR 

ARRNRRRRWR 

ARRNRRRRWR 

ARKNRRRRWR . 

ARKNRRRRWR 

AQRNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

AXKNQRRRXR 

ARKNRRRRWR 

ARKNRRRRWR 

AQKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 

ARRNRRRRWR 

ARKNRRRRWR 

ARKNRRRRWR 
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ACG__BE_VI1 

AD_SE_SE69 

AD_SB_SE71 

ADHK_NO_97 

ADK_CD_MAL 

AG_BE_VI11 

AG_NG_92NG 

AGHU_GA_VI 

AGU_CD_Z32 

AJ_BW_BW21 

B_AU__VH_AF 

B_CN_RL4 2_ 

B_DE_D31_U 

B__DE_HAN_U 

B_FR_HXB2_ 

B_GA_OYI_M 

B_GB_CAM1_ 

B_GB_GB8_A 

B_GB_MANC_ 

B_KR_WK_AF 

B_NL_3202A 

B_TW_TWCYS 

B_US_BC_LO 

B_US_DH123 

B__US_JRCSF 

B_US_MNCG_ 

B_US_P896_ 

B_US_RF_M1 

B_US_SF2_K 

B_US_WEAU1 

B_US_WR27_ 

B_US_YU2_M 

BF1_BR_93B 

C_BR_92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BW1 

C_BW_96BW1 

C_ET_ETH22 

C_IN_93IN1 

C_IN_93IN9 

C_IN_93IN9 

C_IN_94IN1 

C_IN_95IN2 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRFOIAET 

CRF01_AET 

CRF0I_7^_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02_AGG 

CRF02_AGN 

CRF02_AGS 

CRF02_AG_S 

CRF03 AB R 



MAGRSGA . 

MAGRSGD. 

MAGRSGN. 

MAGRSGD. 

MAGRSGD. 

MAGRTGS . 

MAGRSGD. 

MAGRSGA . 

MAGRSGD . 

MAGRSGD . 

MAGRSGD . 

MAGRSED. 

MAGRSGD. , 

MAGRSGD. 

MAGRSGD . , 

MAGRSGD. . 

MAGRSGD . , 

MAGRSGD. , 

MAGRSGD. . 

MAGRSGD . . 

MAGRSGD . . 

MAGRSGD. . 

MAGRSGD . . 

MAGRSGE . . 

MAGRSGD . . 

MAGRSGD . . 

MAGRSGD. . 

MAGRRGD. . 

MAGRSGD . , 

MAGRSGD. . 

MAGRSGD. . 

MAGRSGD . ; 

MAGRSGD. . 

MAGRSGD. . 

MAGRSGD. . 
MAGRSGD . . 
MAGRSGD . . 
. NAGRSEDS . 
MAGRSGD. . 
MAGRSGDS . 
MAGRSGDS . 
MAGRSGDS . 
MAGRSGDS . 
MAGRSGDS . 
MAGRSGN. . 
MAGRSGS . . 
MAGRSGS . . 
MAGRSGS . . 
MAGRSGS . . 
MAGRSGS . . 
MAGRSGS . , 
MAGRSGS . . 
MAGRSGS . . 
MAGRSGD. . 
MAGRSXD. . 
MAGRSGD. . 
MAGRSGD. . 
MAGRSGN. . 
MAGRSGD. . 
MAGRSGD. . 



. SDEELLRAVR IVKILYQSNP YPKPEG.TRQ ARRNRRRRWR 
. SDEXLLKAVR LIKTLYQSNP PPSPBG.TRQ ARRNRRRRWR 
. SDEELLQAAR IIKILYQSNP YPKPKG.SRQ ARRNRRRRWR 
. RDADLLKAVR IIKILYQSNP YPE.PTGSRQ ARRNRRRRWR 
. SDEDLLRAIR LIKILYQSNP PPNTEGTTRQ ARRNRRRRWR 
. TDEELLKAVR TIKILYQSNP YPSSEG.SRQ ARRNRRRRWR 
. ADEELLRVTR IIKILYQSNP YPPPEG.TRQ ARRNRRRRWR 
. SDEELLKAVR TIKILYQSNP FPE . PTGTRQ A|UINRRRRWR 
. SDEELLKIVR IIKILYQGNP YPPPEG.TRQ ARRNRRRRWR 
. NDEQLLLAIR IIKILYKSNP YPKPNG.SRQ ARRNRRRRWR 
. SDDELLKTVR LIKFLYQSNP PPSPBG.TRQ ARRNRRRRWR 
. SDEELLKTVR LIKLLYQSNP LPSPEG.TRQ ARRNRRRRWR 
. SDEELLKTVR LIKFLYQSNP PPSPBG.TRQ ARRNRRRRWR 
. SDEELLKTVR LIKFLYQSNP PPSNEG.TPT ARRNRRRRWR 
. SDEELIRTVR LIKLLYQSNP PPNPEG.TRQ ARRNRRRRWR 
. SDEELLKTVR LIKFLYQSNP PPNPEG.TRQ ARRNRRRRWR 
. SDEELLKAVR LIKLLYQSNP LPSSKG.TRQ ARRNRRRRWR 
. SDEDFLKTVR FIKFLYQSNP PPNPKG.TRQ ARRNRRRRWR 
. SDEELLQTVK LVKFLYQSNP PPSPBG.TRQ ARRNRRRRWR 
. SDEELLRTXR IIKFLYQSNP LPEPEG.TRQ ARRNRRRRWR 
. SDEDLLKTVR LIKFLYQSNP PPSPBG.TRQ ARRNRRRRWR 
. SDEELLRTVR LIKLIYQSNP PPNPEG.TRQ ARRNRRRRWR 
. SDEELLKTVR LIKLLYQSNP PPNPEG.TRQ ARRNRRRRWR 
. SDEDLLNTVR LIKLLYQSNP LPSLEG.TRQ ARRNRRRRWR 
SDEDLLKTVR LIKFLYQSNP PPSNEG.TRQ ARRNRRRRWR 
SDEELLKTVR LIKFLYQSNP PPSSEG.TRQ ARRNRRRRWR 
SDEDLLKTVR LIKFLYQSNP PPSLEG.TRQ ARRNRRRRWR 
SDEDLLKAVR LIKSLYQSNP PPSPBG.TRQ ARRNRRRRWR 
SDEELLRTVR LIKLLYQSNP PPSPBG.TRQ ARRNRRRRWR 
SDEDLLKTVR LIKILYQSNP PPSPBG.TRQ ARRNRRRRWR 
SDEELLQKV. LIRFLYQSNP PPSSEG.TRQ ARRNRRRRWE 
SDEDLLRTVR LIKVLYQSNP PPSSEG.TRQ ARRNRRRRWR 
SDTELLKAVS YIKILYQSNP LPKPKG.TRQ ARRNRRRRWR 
SDEALLQAVR IIKILYQSNP YPK.PEGTRQ ARRNRRRRWR 
SDEALLQAVR IIKILYQSNP YPK.PEGTRQ AWRNRRRRWR 
NDEALLQAVR IIKILYQSNP YPK.PEGTRQ ARRNRRRRWR 
SDEALLQAVR IIKILYQNNP YPK.PEGTRQ ARRNRRRRWR 
.DBALLHAVR IIKILYQSNP YPE . PKGTRQ ARRNRRRRWR 
SDEELLKAVR IIKILYQSNP YPT.PEGTRQ ARRNRRRRWR 
-DEALLQAVR IIKILYQSNP YPE . PKGTRQ ARRNRRRRWR 
.DEELLRAVR IIKILYQSNP YPE.PRGTRQ ARRNRRRRWR 
.DEALLRAVR IIKILYQSNP YPE.PRGTRQ ARRNRRRRWR 
-DEALLKAVR IIKILYQSNP YPE.PRGTRQ ARRNRRRRWR 
. -DEALLKAVR IIKILYQSNP YPE.PRGTRQ ARRNRRRRWR 
TDEDLLQAVR IIKILYQSNP YPPPEG.TRQ ARRNRRRRWR 
TDEDLLRTVR IIKILYQSNP YPPAEG.TRQ ARRNRRRRWR 
TDEELLRAAR AIKILFQSNP YPSSEG.TRQ ARRNRRRRWR 
TDEELLRAVR IINILYQSNP YPSSEG.TRQ TRRNRRRRWR 
TDEELLRAVR IIKVLYQSNP YPSSEG.TRQ TRRNRRRRWR 
TDEELLRAVR IINILYQSNP YPSSEGGTRQ TRRNRRRRWR 
TDEELLRAVR TIKLLYESNP PPSSEG.TRQ TRRNRRRRWR 
TDEELLRAVR IIRILYQSNP PPSSEG.TRQ TRRNRRRRWR 
TDEELLRAVR IINILYQSNP LPSSEG.SRQ TRRNRRRRWR 
ADEELLRWR IIKILYQSNP YPPPEG.TRQ TRRNRRRRWR 
ADEELLRWR IVKILYQSNP YPPPEG.TRQ ARRNRRGRWR 
ADEELLRVIR IIRILYQSNP YPKPEG.TRQ ARRNRRRRWR 
ADEELLRAVR IIRILYQSNP YPPPEG.TRQ TRRNRRRRWR 
ADEELLRAVR TIKILYQSNP YPPPEG.TRQ ARRNRRRRWR 
ADEGLLRAVR IIRILYQSNP YPPPEG.SRQ ARRNRRRRWR 
SDEELLKTIR LIKFLYQSNP PPSPBG.TRQ ARRNRRRRWR 
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CRF03_AB_R MAGRSGD . . . SDEDLLKTIR 

CRF04_cpx_ MAGRSGN... IDEDLFKAAR 

CRF04_cpx_ MAGRSG SNEDLLGSVG 

CRF04_cpx_ MAGRSGS . . . TDEDLLKAVG 

CRF05_DF_B * MAGRSGD . . . RDEDLLKAVR 

CRF05_DF_B MAQRSGD . . . RDEDLLKAVR 

CRF06_cpx_ iVlAGRSGD. . . SDDRLLLAVR 

CRF06_cpx_ MAGRSGD... NDEQLLLAVR 

CRF06_cpx_ MAGRSGD... NDEQLLLAVR 

CRF05_cpx_ MAGRSGD... SDEQLLWAVR 

CRFll_cpx_ MAGRSGD. . . NDEQLLTAVK 

CRFll_cpx_ MAGRSGD... SDAQLLAAAR 

'^-.CD_84ZR0 MAGRSGD... SDEDLLTAVR 

D_CD_ELI_K MAGRSGD . . . SDEDLLKAVR 

D_CD_NDK_M MAGRSGD . . . SDENLLKAIR 

D_UC_94UG1 MAGRSGD . . . RDEELLQAVR 

F1_BE_VI85 MAGRSGD... SDTELLKAVK 

F1„BR_93BR MAGRSGD. . . SDQELLKAVR 

F1_FI_FIN9 MAGRSGD . . . SDTELLKAVK 

F1_FR_MP41 MAGRSGD... NDEELLRAVR 

F2_CM_MP25 MAGRSGD... RDEELLKAVR 

F2KU_BE_VI MAGRSGD . . . SDEELLKAVR 

G_BE_DRCBL MAGRSGS . . . TDEELLTAVR 

G_NG_92NG0 MAGRSGD. . . PDEELLRAVR 

G_SE_SE616 MAGRSGS. . . TDEELLRAVK 

H_BE_VI991 MAGRSGD... NDEGLLRACR 

H_BE_VI997 MAGRSGA. . . GDEQLPQVCK 

H_CF_90CF0 MAGRSGA... SDTELLQVCK 

J_SE_SE702 MAGRSGD... NDDQLLLAVR 

J_SE_SE788 MAGRSGD... SDDQLLLAVR 

K_CD_EQTB1 MAGRRGD . . . SEQQLLTPVR 

K_CM_MP535 MAGRRGD... PDEQLLTTVR 

N_CM_YBF3 0 MAGRSQVN . . . DEELLRAVR 

0__CM_ANT70 MAGRSED ... . DQ . LLQAIQ 

0_CM_MVP51 MAGRSEE... .DQQLLQAIQ 

0_SN_MP12 9 MAGRSDG... .DQPLLRAIQ 

0_SN_MP130 MAGRSDG... .DQPLLRAIQ 

U_CD 83C MAGRSGE... SDEELLRAVR 

51 

00BW0762_1 ARQRQIHSIS ERILSTVLGR 

OOBW0768_2 ARQRQINSIS ERILSTCLGR 

00BWO874_2 ARQRQINSIS GRILSACLGR 

00BW1471_2 ARQRQIRAIS ERILDTCLGR 

00BW1616_2 ARQRQIHSIS ERILSACLGR 

00BW1686_8 ARQRQIHSIS ERILSTCLGR 

00BW1759_3 ARQRQIDSIS ERVLSTVLGR 

00BW1773_2 ARQRQIREIS QRILSTYLGR 

00BW1783_5 ARQRQIHSIS ERILSTCLGR 

00BW1795_6 ARQRQIHSIS ERILSTCLGR 

00BW1811_3 ARQRQIREIS ERILCTCLGR 

00BW1859__5 ARQRQIHTIS ERILSTCLGR 

00BW1880_2 ARQRQIHSIS ERILSTCLGR 

00BW1921__1 ARQRQINSIS ERILTTCLGR 

00BW2 036^1 ARQRQIDSIS ARILSTCLGR 

00BW2063_6 ARQRQIHSIS ERILSTCLGR 

00BW2087_2 ARQREIHSIS ERILTTVLGR 

00BW2 127^2 ARQRQIHSIS ERILSTCLGR 

00BW2276_7 ARQRQIHTIS ERILSTCLGR 

00BW3819_3 ARQRQIHSIS ERILSACLGR 



LIKPLYQSNP PPNPEG.TRQ ARRNRRRRWR 
AIKILYQSNP YPNNPTGTRQ ARRNRRRRWR 
IVKILYQSNP YPN.PTGTRK ARRNRRRRWR 
IVKILYQSNP YPNNTAGTRQ ARRNRRRRWR 
LIKILYQSNP LPSPEG.TRQ ARRNRRRRWR 
LIKPLYQSNP PPRPEG.TRQ ARRNRRRRWR 
IIKILYQSNP YPKPNG.SRQ ARRNRRRRWR 
IIKILYQNNP YPKPNG.GRQ ARRNRRRRWR 
TIKILYQSNP YPKPSG.SRQ ARRNRRRRWR 
VIKILYQSNP YPKLSG.SRQ ARRNRRRRWR 
IIKILYQSNP QPNPTG.SRQ ARRNRRRRWR 
IIKILYQSSP YPKPAG.TRQ ARRNQRRRWR 
LIKILYQSNP PPSPEG.TRQ ARRNRRRRWR 
LIKPLYQSNP PPSPEG.TRQ ARRNRRRRWR 
LIKPLYQSNP PPSPEG.TRQ ARRNRRRRWR 
LIKILYQSNP PPSPEG.TRQ ARRNRRRRWR 
CIKILYQSNP YPKPEG.TRQ ARRNRRRRWR 
YIKILYQSNP YPKPEG.TRQ ARRNRRRRWR 
YIKILYQSNP YPSPDG.TRQ ARRNRRRRWR 
AIKILYQSNP YPKPEG.TRQ ARRNRRRRWR 
YIKILYQSNP YPKLEG.TRK ARRNRRRRWR 
LIKILYQSNP YPKPEG.TRQ ARRNRRKRWR 
IIKLLYQSNP SPPPEG.TRQ ARRNRRRRWR 
IIKTLYQSNP YPSPAG.TRQ ARRNRRRRWR 
AIKILYQSNP YPPPEG.TRQ ARRNRRRRWR 
IIRLLYQSNP YPE.PAGTRQ AQRNRRRRWR 
IIKIIYQSNP YPE.PAGTRQ ARRNRRRRWR 
IIKILYQSNP CPE.PTGTRQ ARRNRRRRWR 
IIKILYQSNP YSKPNG.SRQ ARRNRRRRWR 
LIKILYQSNP YPKPNG.SRQ ARRNRRRRWR 
IIKILYQSNP YPKPEG.TRQ ARRNRRRRWR 
TIKILYBSNP YPNLEG.SRQ TRRNRRRRWR 
VIKILYQSNP YPNSKG.TRQ ARRNRRRRWR 
IIKILYQSNP QPSPRG.SRN ARRNRRRRWR 
IIKILYQSNP CPTPAG.SRN ARRNRRRRWR 
IIKILYQSNS HTSPTG.SRS ARRNRRRRWR 
IIKILYQSNP HPSPTTGSTS ARRNRRRRWR 
IIKILYQSNP PPNPEG.TRQ ARRNRRRRWR 

100 

PAEPVPFQLP PIERLHIGCS ESGGTSGTQQ 
PAEAVPLQLP PIERLHIGCN ESGGTSGTQQ 
PTEPVPFQLP PIERLHINCS BNGGTSGTQQ 
LTEPVHLPLP PLERLHLDCS EDCEPTGTEQ 
SAEPVPFQLP PIERLHIDCS ESSGNSG... 
SAEPVPLQLP PIERLHIDCS ESGGTFGTQQ 
PTEPVPFQLP PIERLDIGDS BSGGTSGTER 
PAEPVPLLLP PIERLHIDCS ESGGTSGTQQ 
STEPVPPQLP PIERLHIGDS RSSGTSGTQQ 
PAEPVPFLLP PLERLHIGDS BSSGTSGTQQ 
STEPVPFLLP PIERLHIGDS EGSGTSGTQQ 
PAEPVPLQLP PIERLHIDCS BSSGTSGTQQ 
STEPVPFQLP PIERLHIGDS BSSGTSGTQR 
SEEPVPLQLP PIERLNIGGS BSSGTSGTQQ 
PAEPVPFQLP PIERLNIGDN ESGGTSGTQQ 
SEEPVPLLLP PIERLRIGDS BSSGTSGTQQ 
SAEPVPFQLP PIERLNINCS EGSGTSGTQQ 
STEPVPFQLP PIERLNIGDS BGSGTSGTQR 
PAEPVPLQLP PIBRLYIGDS EGGGTSGTQQ 
PAEPVPFQLP PIERLNIGDS EGDRTYGTQQ 
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00BW3842_8 ARQRQIDSIS GRLLSTCLGR 
00BW3871_3 ARQRQINSIS ERILSTCLGR 
00BW3876_9 ARQKQIHSIS ERIL.SACLGI? 
0 0BW3886_8 ARQRQINSTT ERILSDCLGR 
00BW3891_6 ARQRQIHSLS ERILSTCLGR 
00BW3970_2 ARQKEIHSLS ERILSTCLGR 
00BW5031_1 ARQRQIHSIG ERILSTCLGR 
96BW01B21 ARQRQIHSIS ERILTTCLGR 
96BW0407 ARQRQIHSIS ERILSTCLGR 
96BW0502 ARQRQIHSLS ERILSACLGR 
96BW06_a4 ARQRQINSIS ERILSTCLGR 
96BW11__06 TRQKQINSIS ERILSTCLGR 
96BW1210 ARQRQIHSIS ERILSTCLGR 
96BW15B03 ARQRQIDSIS TRILSTCLGR 
96BW16_26 ARQRQIRAIS ARIFSACLGR 
96BW17A09 ARQRQIHSIS ERILSTCLGR 
96BWM01_5 ARQRQINSIS ERILSACLGR 
96BWM03_2 ARQRQIHSIS ERILSACLGR 
98BWMC12_2 ARQKHIHSIS ERILSDCLGR 
98BWMC13_4 ARQRQINSIS ERILSTCLGR 
98BWMC14_a ARQTQINSLS ERIVSTCLGR 
98BWM014__1 ARQRQIRALS ERILSTVLGR 
98BWM018_d ARQRQINSIS ERILSTCLGR 
98BWM036_a ARQRQIHSIS ERILSSCLGR 
98BWM03 7_d ARQRQIHSIS ERILSTCLGR 
99BW3932_1 ARQRQIHSIS ERILFTCLGR 
99BW4642_4 ARQRQISSLS ERILSTCLGR 
99BW4745_8 ARQNQIRAIS KRILSTCLGR 
99BW4754_7 ARQRQIHSIS ERILSNCLGR 
99BWMC16_8 ARQRQIDSIS QRILSDCLGG 
A2_CD_97CD ARQRQIDSIS ERILSTCLGR 
A2_CY_94CY ARQRQIDSIS ERVLRTCLGR 

A2D 97KR ARQRQIRAIS ERILSACLGR 

A2G_CD_97C ARQRQIREIS ERILSTCLGR 
A_BY_97BL0 ARQRQINSIS KRIFSTCXGR 
A_KE_Q23_A ARQRQIDSIS ERILSTCLGR 
A_SE_SE6S9 ARQRQIDSIS ERILSACLGR 
A_SE_SE725 ARQRQIDSIS ERILSTCLGR 
A_SE_SE753 ARQRQIDSIS ERILNACLGG 
A_SE_SE853 ARQRQIDSIS ERILSTCLGR 
A_SE_SE889 ARQKQIDSLS ERILSTCLGR 
A_SE__UGSE8 ARQRQIDSLS QRILSACLGR 
A_aG_92UG0 ARQRQIDTLS ERVLSTCLGR 
A_UG_U455_ ARQRQIDSLS ERILSDCLGR 
AC_IN_213 0 ARQRQIDSIS ERILSTFLGR 
AC_RW_92RW ARQRQIHSIS ERILSTCLGR 
AC_SE_SE94 ARQRQIDSIS ERILSTCLGR 
ACD_SE_SE8 ARQRQIDSIS QRILSTCLGR 
ACG_BE_VI1 ARQRHIHSLS ERILCTCLGR 
AD_SE_SE69 ARQRQINSIG ERILSTYLGR 
AD_SE_SE71 ARQNQIDSIS KRILSNCLGR 
ADHK_NO_97 ARQXQIHSIG ERVLATCMGR 
ADK_CD_MAL ARQRQINSIG ERILSTYLGR 
AG_BE_VI11 ARQRHIQAIS RRILDACLGR 
AG_NG_92NG ARQRQISALS ERILSTCLGR 
AGHU_GA_VI ARQKQIHSIG ERVLATYLGR 
AGU_CD_Z32 ARQRQIHSLG ERILTTCLGR 
AJ_BW_BW21 ARQNQIDSIS ERILSTCLGR 
B_AU_VH_AP ARQRQIRQIS GWILSTYLGR 
B_CN_RL42_ ARQRQIREIS DRILVTYLGG 



SAEPVPLQLP PIERLNIGDS ESGGTSGTQQ 
SAEPVPLQLP PIERLHIDCS ESGGTSGTQQ 
SAEPVPLQLP PIERLHIGGS ESGGTSGTQQ 
SAEPVPLQLP PIERLHIVDS ESGGTSGTQQ 
SAEPVPLQLP PLERLHIGDS ESGGTSGTQQ 
PAEPVPLQLP PLERLHIDCS ESGGTSGTQ. 
SAEPVPLQLP PLERLHIDCS ESSGTPGTQQ 
FTEPVPFQLP PIERLHIGDS ESGGTSGTQQ 
PTEPVPFQLP PIERLHIDCS ESSGASGTQR 
PAEPVPFQLP PIERLHIDCS KSVGTSG. . . 
SAEPVPFQLP PIERLHIGGS ESGGTSGTQQ 
SAEPVPPLLP PIERLHISDS ESSGTSGTQQ 
PAEPVPLQLP PIERLHIGGS ENSGTTGTQQ 
PEEPVPFQLP PIERLNIGDS ESGGTSGTQQ 
PAEPVPLQLP PIERLHIGSS ESGGTSGTQ. 
PTEPVHLPLP PLERLHLDCS EDCEPTGTEQ 
PAEPVPFLLP PIERLHIGDS ESSGTSGTQQ 
PTEPVPFQLP PIERLSIGDS ESSGTSGTQQ 
SAEPVPLQLP PIERLHIDCS ESGGTSGTQQ 
STEPVPFLLP PIERLHIGDS ESSGTSGTQQ 
PAERAPFQLP PIEKLHIDCS ESGGTPG... 
PTEPVPFQLP PIERLNINCS ESSGTSGTQQ 
PAEPVPFQLP PIERLHIDCS ESSGTSGTQH 
PTEPVPFQLP PIERLHIGDS ESGGTYGTQQ 
SAEPVPLQLP PIERLHIADS KGGGTSGIQQ 
STEPVPFQLP PIERLNIGDS ESGGTYGTLQ 
SAEPVPLQLP PIERLHIDCS ESSGTSGTQQ 
PAEPVPLQLP PLERLHIGDS ESGGTSGTQQ 
PAEPVPFQLP PIEGLHIPCN ESSGTSGTQQ 
PAEPVSFQLP PIERLNIDCN ESGGTSGTQQ 
PTEPVPLQLP PLERLHLDCS EDCGTCGTQQ 
PTEPVPLQLP PLERLHIDCS EDCGTSGTLQ 
PTEPVPLQLP PLERLHLDCS EDCGTSGTQQ 
PTEPVPLLLP PLERLHLDCS EDGGTAETQQ 
SXEPVSLQLP PIERLHLDCS EDCXTSETQQ 
PTEPVPLQLP PLERLHLDCC EDCGTSGTQQ 
STEPVPLQLP PLERLNLDCR EDCGTSGTQQ 
SEEPVPLQLP SLETLHLDCH DDCGTSGTQQ 
STEPVPLQLP PLERLNLDCR EDCGTSGTQQ 
SAEPVPLQLP PLEGLHLDCC EDCGTSGTEG 
PQEPVPLLLP PIERLHLDCS EDCGTSGTQQ 
SEEPVPLQLP PLERLHIDCH EDCGTSGTG. 
PAEPVPLQLP PIERLHLDCS EDCGTSGTQQ 
PAEPVPLQLP PIERLRLDCS ESGGTSGTQQ 
SAEPVPLQLP PLERLHLDCQ EDCGTSGTQQ 
PTEPVPFQLP PIERLTIDCS EDCGTSGTQQ 

SAEPVPLQLP PLERLHLD SGTQQ 

SEEPVPLQLP PLERLNLDCC EDCGTSGTQG 
SEEPVHLPLP PLEGLTLDCN ESSGTSGTEG 
SQEPVPLQLP PLERLTLNCI EDCGTSGTQG 
PAEPVPLQLP PLERLNLNCS KDCGTSGTQG 
PAEPVPLQLP PLERLTLDSS EDCDIAGKQG 
PEEPVPLQLP PLERLTLNCN EDCGTSGTQG 
PAEPVPLQLP PLERLSLDCS KDTGTSGTQR 
PAEPVPLQLP PIERLSLDCS EDSRTPETQQ 
PAEPVPLQLP PLERLTLDCS EDCGTSGEKG 
STEPVPFLLP PIERLRIDCS EDRGDSDPQG 
PTEPVPFQLP PIERLRLDCS EDCGHSGTQG 
PAEPVPLQLP PLERLTLDCS KDCGTSGTQG 
STEPVPLQLP PLERLTLDCS KDCGTSGTQG 
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B_DE_D31_U QRQRQIQSIS ERILSTYLGR 
B_DE_HAN_U ERQRQIRSIS ERILSTFLGR 
B_FR_HXB2_ ERQRQIHSIS ERILGTYLGR 
B_GA_OYI_M ERQRQIRKIS GWILSTYLGR 
B_GB_CAM1_ ERQRHIRAIS NWILSTHLGR 
B_GB_GB8_A ARQRQIHQIG EWILSAFLGR 
B_GB_MANC_ GRQRQIQSLS AWILSTRLGR 
B_KR_WK_AF RRQWWIQSLS GWILNTHLGR 
B_NL_32 02A ERQRQIRSIS ERILSTYLGR 
B_TW_TWCYS ERQRQIRTIS GWILSNYLGR 
B_US_BC_LO ERQRQIRSIS ERILSTFLGR 
B_US_DH12 3 QRQRQIQSIS GWILSNHLGR 
B^US_JRCSP ERQRQIRTIS ERILSTYLGR 
B_US_MNCG_ ERQRHIRSIS AWILSNYLGR 
B_US_P896_ ERQRQIRSIS ERILGTFLGR 
B__US_RF_M1 ERQRQIRRCS EWILDTYLGR 
B_US_SF2_K ERQRQIRSIS GWILSTYLGR 
B_US_WEAU1 ERQRQIRKIS GWILNTYLQR 
^-US__WR27__ ,RQRQIQSLS AWIISTHLGR 
B_US_YU2__M ERQRQIRSIS GWLLSNYLGR 
BF1_BR_93B ARQRQIREIS ERILSSCLGR 
C_BR_92BR0 ARQRQIHSIS ERILSTCVGR 
C_BW_96BW0 ARQRQIHSIS ERILSTCLGR 
C_BW_96BW1 ARQKQINSIS ERILSTCLGR 
C_BW_96BW1 ARQRQIHSIS ERILSTCLGR 
C_BW_96BW1 ARQRQIDSIS TRILSTCLGR 
C_ET_ETH22 ARQRQIHTLS ERILSNFLGR 
C_IN_93IN1 ARQRQIHSIS ERILSTCLGR 
C_IN_93IN9 ARQRQIHSLS ERILSACLGR 
C_IN_93IN9 ARQKQIHSLS ERILSTCLGR 
C_IN_94IN1 ARQRQIHSIS ERILSACLGR 
C_IN_95IN2 ARQRQIHSIS ERILSTFLGR 
CRF01_AE_C RRQRQIHSLS ERILVACVGR 
CRF01_AE_C ARQRQIHKIG ERILSTCLGR 
CRF01__AE_C ARQRQIRALS ERILSACLGR 
CRF01_AE_T ARQRQIRAIS ERILITCLGR 
CRF01_AE_T ARQRQIRAIS ERILNACVGR 
CRF01_AE__T ARQRQIRAIS ERILSTCLGR 
CRF01_AE_T ARQRQIREIS ERILSSCVGR 
CRF01_AE_T ARQRQISAIS ERILSTCLGR 
CRF01_AE_T ARQRQISAIS ERILSACLGR 
CRF02_AG_P ARQRQIRAIS ERFLSTCLGR 
CRF02_AG_F ARQRQIRAIS QRILSTCLGR 
CRF02_AG_G ARQRQIHSLS ERILSTCLGR 
CRF02_AG_N ARQRQIRAIS ERILSTCLGR 
CRF02_AG__S ARQRQIRAIS ERILSTCLGR 
CRF02_AG_S ARQRQVRAIS ERILSTCLGR 
CRF03_AB_R ERQRHIHSIS EQILSTYLGR 
CRF03_AB_R ERQRHIHSIS QRILSTYLGR 
CRF04_cpx_ ARQKQIHSLS ERILATYLGR 
CRF04_cpx_ ARQKQIHSIS ERVLATYLGR 
CRF04_cpx_ ARQNRIHSIS ERILAACLGR 
CRF05_DF_B ARQRQINSIG ERLLSTYLGR 
CRF05_DF_B ARQRQIRSIA DRIVDTYLGR 
CRF06_cpx_ ARQNQIDSIS ERVLSTCLGR 
CRF06_cpx_ ARQNQIDSIS ERILSTCLGR 
CRF06_cpx_ ARQRQIDSIS ERILSTCLGR 
CRF06_cpx_ ARQNQIDSIS ERILSSCLGR 
CRFll_cpx_ ARQNQIDSIS QRILSDCLGR 
CRFll_cpx_ ARQNQLHSIS QRILSTCLGR 



PBQPVPLPLP PLERLTLDCS EDCGTSGTQG 
PAEPVPLQLP PLERLTLDCS EDCGNSGTQG 
SABPVPLQLP PLERLTLDCN EDCGTSGTQG 
SAEPVPLQLP PLERLNLDCS EDCGTSGTQG 
PAEPVPLQLP PLERLTLDCS KDCGTSGTQG 
PAEPVPLQLP PIERLTLDCD EDCGTSGTQG 
STQPVPLQLP PLERLTLDCS EDCGTSGTQG 
PAEPVPLQLP PLERLTLDCN EECGTSGTQG 
SAEPVPLQLP PLERLTLDCD EDCGTSGTQG 
PAEPVPLQLP PLERLTLDCD EDCGTSGTQG 
SAEPVPLQLP PLERLNLGCN EDCGTSGTQG 
PADAVPLQLP PLERLTLDCN EDCGTSGTQG 
PAEPVPLQLP PLERLTLDCN EDCGTSGTQG 
PAEPVPLQLP P.QRLTLDCS EDCGTSGTQG 
FEEPVPLPLP PLEKLTLDCN EDCGTSGTQG 
SVDPVQLQLP PLERLTLDSS EDCGTSGTQG 
SAEPVPLQLP PLERLTLDCS EDCGNSGAQG 
PTEPVPLPLP PLDRLTLDCK EDCGTSGTQG 
PAEPVPLQLP PLERLTLDCS EDCGTSGTQG 
PTEPVPFQLP PLERLTLDCN EDCGTSGTQG 
PEEPVPLQLP PLERLHINCS EDCGQGTEEG 
PAEPVPFQLP PIERLNINCS ESGGTSGTQQ 
PTEPVPLQLP PIERLHIDCS ESSGASGTQQ 
SAEPVPFLLP PIERLHISDS ESGGTSGTQQ 
PAEPVPLQLP PIERLHIGGS ENSGTTGTQQ 
PEEPVPFQLP PIERLNIGDS ESGGTSGTQQ 
PAEPVPLQLP PLERLNLDCS EDSGTSGTQQ 
STEPVPLQLP PIERLHIGGS ESGGTSGTQQ 
PAEPVPLQLP PLERLHTSGS ESGGTSGTQQ 
SAEPVPLQLP PLERLHISGS ESGGTSGTQQ 
PAEPVPLQLP PIERLHISGS ESGGTSGTQQ 
PAEPVPLQLP PIERLHISGS ESAGTSGTPQ 
STEPVPLQLP PLERLHIDCS EDCGTSGTQQ 
SPEPVPLQLP PLERLHLDCS EDCGTSGTQQ 
SAEPVPLQLP PLERLHLDCS EDCGTSGTQQ 
STEPVPLQLP PLERLHLDCN. EDCGTSGTQQ 
STEPVPLQLP PLERLHLDCS EDCGTSGTQQ 
STEPVPLQLP PLERLHLDCS EDCGTSGTQQ 
STEPVPLPLP PLERLHLDCS EDCGTSGTQQ 
STEPVPLQLP PVERLNLDCS EDGGTSGTQQ 
STEPVSLPLP PLERLHLDCS EDCGTSGTQQ 
SAEPVPLQLP PIERLCLDCS EGCGTSGTQQ 
SAEPVPLQLP PLERLCLDCS EGCGTSGTQQ 
PEEPVSFQLP PLERLNLDCS EDCGNSGTQS 
SAEPVPLQLP PIERLNLDCS EDCGTSGTQL 
SAEPVPLQLP PXERLRLDCS EDCGTSGTQG 
PAEPVPLPLP PIERLCLDCS EDSGTSGTQQ 
PEEPVLLHLP PLERLTLDCS EDCGTSGTQG 
PEEPVPLHLP PLERLTLDCS EDCGTSGTQG 
PAEPVPLQLP PLEKLTLNCS EDCGTSGDKG 
PAEPVPLQLP PLEKLTLNCS EDCGTSGEKG 
PAEPVPLQLP PIEKLTLDCS EDCGTSGDKG 
SEEPVPLQLP PLERLNLNCS EDCGTSGTQG 
PEEPVPLQLP PLERLNLNCS EDCGTSGTQG 
SAEPVPLQLP PIERLRLDCS EDCGNSGTQG 
PTEPVPFQLP PIERLRLDCS EDCGNSGTQG 
SAEPVPLQLP PIERLRLDCS EDCGNSGTQG 
SEEPVPLQLP PIERLRLDCT EDCGNSGTQG 
SEEPVPLQLP PIERLHLDCS EDCGNPGTQG 
SEEPVPLPLP PIERLHLDCS EDCGNSGTQG 
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D_CD_84ZR0 
D_CD_ELI_K 
D_CD_NDK_M 
D_UG_94UG1 
F1_BE_VI85 
P1_BR_93BR 
F1_FI_FIN9 
F1_FR_MP41 
F2_CM_MP25 
F2KU_BE_VI 
G_BE_DRCBL 
G_NG_92NG0 
G_SE_SE616 
H_BE_VI991 
H_BE_VI997 
H_CF_90CF0 
J_SE_SE702 
J_SE_SE788 
K_CD_EQTB1 
K_CM_MP535 
N_CM_YBF3 0 
O_CM_ANT70 
0_CM_MVP51 
0_SN_MP129 
O_SN_MP130 
U CD 83C 



00BW0762_1 
00BW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
' 00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW1880_2 
00BWX921_1 
00BW2036_1 
O0BW2063_6 
00BW2087_2 
00BW2127_2 
00BW2276_7 
00BW3819_3 
00BW3842_8 
00BW3871_3 
00BW3876_9 
00BW3886_8 
P0BW3 891_6 
00BW3 97 0_2 
O0BW5031_l 
96BW01B21 
96BW04 07 
96BW0502 
96BW06_J4 
96BWll'"06 



ARQRYIHSIG 
ARQRQIREIA 
ARQRQIHSIG 
ARQRQIHSIG 
ARQRQ7RALS 
ARQRQIREIS 
ARQRQIRAIS 
ARQKQIRSIS 
ARQRQIHQIS 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQIHSIS 
ARQRQISAIS 
ARQRQIHSIG 
ARQRQIRAIS 
ARQRQIREIS 
ARQNQIDSIS 
ARQNQIDSIS 
ARQRQIREIS 
ARQKQISSIS 
ARQRQIRAIS 
RRQAQVDTliA 
RRQAQVDSIiA 
TRHAHVDTLA 
KRQAQIDTLA 
RRQQQIRSIS 



ERILSTYLGR 
ERILGTYLGR 
ERIICTFLGR 
ERIISTYLGR 
DRILSSCLOR 
DRILSSCLGR 
ERILSSCLGR 
ERILVACLGR 
ERILSTCLGR 
QRILSTCLGR 
ERILSTCbGR 
ERILSACLGR 
ERILTAYLGR 
ERVLATCLGG 
ERILTDCLGR 
ERILTSCLGR 
ERILSSCLGR 
ERIPSSCLGR 
QRVLSSCLGR 
ERLLSACLGR 
ERXLSSCLGG 
ARVLATWHG 
TRILATWHG 
ARILATWHG 
ARILATWHG 
ERILSTCLGR 



SEEPVPLQLP 
PAEPVPLQLP 
PEEPVPLQLP 
FEEPVPLQLP 
SEEPVPLQLP 
PAEPVPLQLP 
LEEPVPLQLP 
PEEPVPLQLP 
LQEPVRLQLP 
PAEPVPFQLP 
PEEPVPLQLP 
PAEPVPFQLP 
PAEPVPLQLP 
PAEPVPLQLP 
PPEPVPLQLP 
PPEPVTLQLP 
PAEPVPLQLP 
PAEPVPLQLP 
STEPVPLQLP 
SAEPVPLQLP 
PPEPVDLPLP 
PQNNNIVDLP 
SQDNNLVDLP 
PQDNNLVELP 
PQDNNLVELP 
PAEPVHLQLP 



PLERINLNCS 
PLERLbTLNCS 
PLERLNLNCS 
PLERLNLNCS 
PLERLHINCS 
PLERLHINCS 
PLERLHINCS 
PLERLHINCS 
LLEKLHINCS 
PLERLNLDCS 
PLERLHLDCS 
PLEGLSLDCS 
PLERLHLDCS 
PLERLTLDCS 
PLERLTLDCN 
PLERLTLNCS 
PIERLRLDCS 
PIERLRLDCS 
PLERLSLNCD 
PIEKLNLNCD 
PLDRLTLDTE 
PLEQLSIRDP 
PLEQLNIRDP 
PLEQLSIRDP 
PLEQLSIRDP 
PLERLNLDCS 



BDCGTSGTQG 
EDCRTSGTQG 
BDCGTSGTQG 
EDCGTSGTQG 
EDCGQGPEEG 
EDCGQGAEEG 
EDCGQGTEEG 
KDCGQGTNEG 
EDCGQGTEKG 
EDSRBGAEGE 
EDGGTSGTQQ 
KDGGTSGTQQ 
EDSGTSGTQQ 
EDCGTSGEKG 
KDCGTSGEKG 
EDCGTSGEKG 
EDCGNSGTQG 
EDCGNSGTQG 
EDSGQGTEGE 
EDPGKGTEGG 
EDSGTPGTES 
EGDQLSEAWT 
EADRLPGTGT 
DGDQPSGTWT 
DGDQPSGTWT 
KGTATG 



101 129 

PQGTPEGMGN P 

SQGTSEGVGS P /. [ . 

SQGTTEGVGN P 

SQGITEGVGS P . . . . , 

TQGVGS P , [ [ [ 

SQGATEGVGN P 

VGS P 

SQGTTEGVGS P 

SQGTTEGVGN P ] ] 

SQGTPEGVGN P [ 

SQGTPEGVGN P 

SQGTTEGVGS P 

SQGTPEGVGN P \ [ 

SQGTTEGVGN P 

SQGTTEGVGS P 

SQGTPEGVGN P 

PQGTTEGVGN P ] [ \ 

VGS P 

SQGTTEGVGS P 

SQGTTEGVGS P , ] [ 

PQGTTEGVGS P 

SQGTTEGVGN P 

SQGTKEGVGS P 

SQGTTEGVGS P 

SQGTTEGVGS P 

GVGH P ' 

PQGDTEGVGR P 

SQGTTEGVGN P [ 

SQGTTEGVGN P 

. . . .TEGVGS P 

SQGPTEGVGS P 

SQGTPEGVGN P [ 
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96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
99BWMCl6_a 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 

A_BY_97BL0 

A_KE_Q23_A 

A_SE_SE65 9 

A_SE_SE725 

A_SE_SE753 

A_SE_SE85 3 

A_SE_SE889 

A_SE_UGSB8 

A_UG_92UG0 

A_UG_U455_ 

AC_IN_2130 

AC_RW_92RW 

AC_SE_SE94 

ACD_SH_SE8 

ACG_BE_VI1 

AD_SE_SE69 

AD_SE_SE71 

ADHK_N0_97 

ADK_CD_MAL 

AG_BE_VI11 

AG_NG_92NG 

AGHU_GA_VI 

AGU_CD_Z32 

AJ__BW_BW21 

B_AU_VH_AF 

B_CN_RI,42_ 

B_DE_D31_U 

B_DE_HAN_U 

B_FR_HXB2_ 

B_GA_OYI_M 

B_GB_CAM1_ 

B_GB_GB8_A 

B_GB__MANC_ 

B_KR__WK_AP 

B_NL__3202A 

B_TW_TWCYS 

B_US_BC_LO 

B US DH123 



SQGTTEGVGS 
SQGTTEGVGS 

GVGS 

SQGATEGVGS 

SQGTPEGVGN P , , 

SQGTTEGVGS S \ , . ] . 

SQGTAEGVGS P . [ 

SHGTPBGVGN P ] 

.... TQGVGN P ] [ 

SLGTTEGVGS P /. . [ [ 

SQGTTEGVGN P 

PQGTTEGVGN P [ 

PQGTTEGVGS P ! ! . ! ! 

SQGTTEGVGS P [ [ [ [ 

SQGTTEGVGS P ' 

SQGTTEGVGS P * 

SQGTPEGVGN S , [ [ 

SQGTTEGVGS P ' * 

SQGAETGVGR PQTSVESSGI LGSGIEDX . 
SQGTETGVGR SQESVESSVI LGSGTEEX . 
PQGTBTGVGR PQISVEPSW LGSGTEEX. 
PQGTETGVGG .TIFVESSVI LGSRTKEQX 
SQXTETXVXX PQISXESSXI XXSGTKEX . 
SQGAETGVGR HQVSVESPVI LGSGTKNX. 
SQGVETGVGR PQVSGESPVI LGSGTKNX. 
SQGVETGVGR PQVPGEPSTV LGSGTKTX . 
SQGIETGVGR PQVSVESPVI LGSGTKEX . 

VGR PQVSVESPGV LDSGTKNX. 

SQGAETGVGG PQVSEESSII LGSGTKTX. 

TQVSGESSW LDSGTKDX. 

SQGVETGVGR TQVSGESPW LGSGTKNX. 
PQGTETGVGG PQISVESSAV LGSGTKNX. 
SQGVETGVGR PQVSVESPGI LGSGTKNX. 
SQGTTEGVGN PVSRKSCAVL GSGTKKEX. 
SQGTETGVGR PQVSVESSAI LGPGTKNX. 

VGS NQISVESPAV LDSGTKEX . 

VGS SQTSGEHPVI LESGTKEX. 

VGS PQIPVEPPAV LDSGTKEX. 

VGS PQIPVESPAI LDSGTENX. 

VGD PQIPGESSAV LGTGTKEX . 

VGS PQISVESPAI LGSGTEEX. 

SQGTETGVGR PQIFVESSGV LGSGTKEX. 
SPGTETGVGG PQISVESPW LGSGTKEX. 

VGS PQISVESPTV LGTGAKEX. 

VGD SQIPGESCDL LGSGTKEX. 

VGD PQVSGESCPI LGEGTKEX. 

VGG PQVLVESPAV LESGAAEX . 

VGS PQILVESPAV LDSGTKEX. 

VGS PQILVESPAV LESGTKEX. 

VGS PQVLVESPAV LEPGTKEX. 

VGS PQILVESPTV LESGTKEX. 

VGS PEILVESPAV LEPGTKEX. 

VGS PQILVESPAV LESGTKEX. 

VGS PQVLVESPAV LDPGTKEX. 

VGN PQVLVESPAV LESGSKEX. 

VGN PQILVESPAV LESGTKEX. 

VGS PQILVESPAV LESGTKEX. 

VGS PQIFVESPTV LDSGTKEX. 

VGS PQVLVESPTV LEPGTKEX. 

VGT PQILVESPAV LESGTKEX. 



330 



B_US_JRCSF VGN 

B_US_MNCG_ VGS 

B_US_P896__ VGS 

B_US_RF_M 1 VGS 

B_US_SF2_K VGS 

B_US_WEAU1 VGS 

B_US_WR2 7_ VGD 

B_US_YU2__M VGS 

BF1_BR_93B VGS 

C_BR_92BR0 PQGNTERVGN 

C_B W_9 6 B W 0 SQGTTEGVGN 

C_BW_96BW1 SQGTPEGVGN 

C_BW_96BW1 SQGTTEGVGS 

C_BW_96BW1 SQGTTEGVGS 

C_ET_ETH 2 2 SQGTTEGVGN 

C_IN_93IN1 L..GS 

C_IN_93 IN9 SQGTTERVGS 

C_IN_93 IN9 SQGTTEGVGS 

C_IN_94 INI SQGTTERVGS 

C_IN_95 IN2 SQGTTEGVGS 

CRF01_AE_C SQGTETGVGG 

CRF01_AE_C STGTETEVGR 

CRF01_AE_C SRGTETGVGR 

CRF01_AE_T SQGTETGVGR 

CRF01_^AE_T SQGTETGVGR 

CRFO 1^AE_T SQGTETGVGR 

CRF01_AE_T SQGTETGVGR 

CRFO 1_AE_T SQGTETGVGR 

CRF01_AE_T SQGTETGVGR 

CRF02_AG_F PQGTETGVGS 

CRP02_AG_F SQGTETGI^GS 

CRF02_AG_G VAD 

CRF02_AG_N SQGTETGVGS 

CRF02_AG_S VGS 

CR F 0 2 _AG_S SQGTETGVGS 

CRF03_AB_R VGS 

CRF03_AB_R VGS 

CRF04_cpx_ VGS 

CRF04_cpx_ VGS 

CR FO 4_cpx_ VGN 

CRF05_DFB VGS 

CRF05_DF_B VGS 

CRFO 6_cpx_ VGN 

CRF06_cpx_ VGD 

CRF06_cpx_ VGD 

CRFO 6_cpx_ VGD 

CRF 1 l_cpx_ VGD 

CRFl l_cpx_ VGB 

D_CD_84ZR0 VGS 

D_CD_EJL.I_K VGH 

D_CD_NDK_M VGS 

D_UG_94UG1 VGS 

F1__BE_VI8S VGS 

F1_BR_93BR . VGS 

F1_FI_FIN9 VGS 

F1_FR_MP41 VGN 

F2_CM_MP25 VGS 

F2KU_BE_VI LGN 

G_BB_DRCBL SQGTEIGVGS 

G_NG_92NG0 PQGTETGVGR 



PEILVESPTV 

PQILVESPTV 

PQILVESPAI 

PQVLVESPAV 

PQILVESPAV 

SQILLESPAV 

PQILGESPTV 

PQILVESPPV 

PQTSGESRAV 

PVFGRPCAVL 

PVSGKSCAIL 

PISGKSCAVL 

PISGKSCAVL 

PVSGKSCAVL 

PISGKPCAVL 

PISGKSCAVL 

PISGKSCAVL 

PISGKSCAVL 

PISGKSCAVL 

PISGKSCTVL 

PQISGES3VI 

PQISGESSVI 

PQISGESSVI 

PQISGESSVI 

PQISGESSVI 

PQISGESSVI 

PQISGESPVI 

PQISGESSVI 

PQTSVESSGI 

PPISGESSTI 

PQISGESSDI 

PQIPGESRAI 

PQISVESYII 

PQISVESSIV 

SQTSVESSVI 

PQILVESPTV 

PQILVESPTV 

PQVSVELPAV 

PQVSVEPPAV 

PQVPVEPPAV 

PQISVEPPAI 

PQISVESPTV 

PQISGEPDML 

PQIPGEPGW 

PQIPVEPGVL 

PQIPGEPGVL 

SQXSGESDTV 

SQIPGESSTV 

PQISVESPAI 

PQISVESPTV 

PQIPVEPPAV 

HQISVESPAV 

SQISGESHAV 

SQISGESHTV 

PQISGEHHTV 

PQISMEPRTV 

PQISVKSRAV 

PQIPVEPCAV 

PQIFVESSW 

PQVLVEPPW 



LESGTKEX 

LESGTKEX . 

LEPGTKEX . 

LBSGAKEX . 

LDSGTKEX . 

LEPGTKEX . 

LGSGAKEX . 

LDSGTKEX . 

LESGTKEX . 

ESRVKKEX . 

GSRAKKEX. 

GARAKKEX. 

GSGTKKEX . 

GSGTKKEX . 

GSGAKKEX . 

GSGAKKEX . 

GSGAKKEX . 

GYRAKKEX. 

GSGAKKEX. 

GSGABKEX. 

LGSGTKNX . 

LGSGTKNX . 

LGSGTENX . 

LGPGTKNX . 

LGSGTKNX . 

LGPGTKNX . 

LGPGTKNX. 

LGPGTKNX. 

LGPGTKWX. 

LGSGTKEX. 

LGAGTKEX. 

LGSGTKEX . 

LGSGTKEX . 

LGSGTKEX . 

LGSGTKEX . 

LDSGTKEX, 
LDSGTKEX . 
LGTGAKEX . 
LGTGAKEX . 
LGTGDKEX. 
LESGTKEX . 
LESGAKEX . 
LGTGTTEX , 
LGTGTKEX. 
LGTGTKEX. 
LGTGTKEX. 
LGPRTEEX . 
LGPRTEEX . 
LESRTEEX . 
LESGTEEQX 
LESGTEEX . 
LDSGTKEX . 
LESGTKEX. 
LGSGTKEX . 
LESGTKEX . 
LESGTKEX . 
LGSGTKEX . 
LGSGTKEX . 
LGSGTKEX . 
LGSGTKEX . 
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G_SE_SE616 PQGTETGVGR .SIFVESSW LGQGTKEX . 

H_BE_VI991 VGS PQTSGESPAV LGTGAKEX. 

H BE_VI997 KGG PQIPVESSTV LGTGTKEX. 

H_CF_90CF0 EGS PQISLESSTI LGTGTKEX. 

J_SE_SE702 VGD PQISGEPCMV LGAGTKEX. 

J_SE_SE788 VGD PQISGEPCMV LGAGTKEX. 

K_CD_EQTB1 LGS PQIPVEPDTV LGSGDKEX . 

K_CM_MP53 5 LGS PQISVEPCTV LESGTKEX . 

N_CM_YBP3 0 QQG.TATTET QNTLVGNTCI LGKRVKGX. 

O_Ciyi_ANT7 0 VDPR.AEDNC LQNLCSCNTI LATRIAEX . 

0_CM_MVP51 VDPG.TKDNS LT.LWSCNAI LATRIEKX. 

0_SN_MP12 9 VDSG.TEDNC LQTLHSCNTI LATRVAEX. 

0_SN_MP13 0 VDPG.TEDNC LQNLHSCNTI LATRVAEX. 

U_CD 83C VGS TQIPGESCAV LGSGTKE.. 
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Table 16. HIV Tat Alignment 
GCG Multiple Secjuence File. 
Written by Omiga 1.1 



Name: 00BW0762_l Len: 

Name: 00BW0768_2 Len: 

Name: 0OBWO874_2 Len: 

Name: 00BiW1471_2 Len: 

Name: 00BW1616_2 Len: 

Name: 00BW1686 8 Len: 

Name: 00BW1759_3 Len: 

Name: 00BW1773_2 Len: 

Name: 00BW1783_5 Len: 

Name: 00BW1795_6 Len: 

Name: 00BW1811_3 Len: 

Name: 00BW1859_5 Len: 

Name: O0BW1880_2 Len: 

Name: 00BW1921_1 Len: 

Name: 00BW2036_1 Len: 

Name: 00BW2063_6 Len: 

Name: 00BW2 087^2 Len: 

Name: 00BW2127_2 Len: 

Name: 00BW2276_7 Len: 

Name: O0BW3819_3 Len: 

Name: 00BW3 84 2_8 Len: 

Name: 00BW3 871_3 Len: 

Name: 00BW3876_9 Len: 

Name: 00BW3886_8 Len: 

Name: 00BW3891_6 Len: 

Name: 00BW3970_2 Len: 

Name: 00BW5031_1 Len: 

Name: 96BW01B21 Len: 

Name: 96BW04 07 Len: 

Name: 96BW0502 Len: 

Name:. 96BW06_J4 Len: 

Name: 96BW11_06 Len: 

Name: 96BW1210 Len: 

Name: 96BW15B03 Len: 

Name: 96BW16_26 Len: 

Name: 96BW17A09 Len: 

Name: 96BWM01_5 Len: 

Name: 96BWM03_2 Len: 

Name : 98BWMC12_2 Len : 

Name: 98BWMC13_4 Len: 

Name: 98BWMC14_a Len: 

Name: 98BWM014_1 Len: 

Name: 98BWM018_d Len: 

Name: 98BWM036_a Len: 

Name : 98BWM037_d Len : 

Name: 99BW3932_1 Len: 

Name: 99BW4 64 2_4 Len: 

Name : 9 9BW4 7 4 5_8 Len : 

Name: 99BW4 754_7 Len: 

Name: 99BWMC16_B Len: 

Name: A2 C D 97 Len: 

Name: A2_CY 94 Len: 

Name: A2D 97_9 Len: 

Name: A2G_CD 9 Len: 

Name: A_BY_97_97 Len: 

Name: A_KE_93_Q2 Len: 



108 


Check: 


5728 


Weight 


: 1 


.00 


108 


Check: 


4 58 3 


Weight 


1 


-00 


108 


Check: 


5462 


Weight 


: 1 


.00 


108 


Check: 


4359 


Weight 


: 1 


.00 


108 


Check : 


5389 


Weight 


: 1 


.00 


108 


Check : 


6742 


Weight 


: 1 


.00 


108 


Check : 


6187 


Weight 


: 1 


.00 


108 


Check : 


5566 


Weight 


: 1 


.00 


108 


Check: 


6579 


Weight 


: 1 


.00 


108 


Check: 


6027 


Weight 


: 1 


.00 


108 


Check: 


4928 


Weight 


: 1 


.00 


108 


Check: 


6153 


Weight 


: 1 


.00 


108 


Check : 


6898 


Weight 


: 1 


.00 


108 


Check: 


6286 


Weight 


: 1 


.00 


108 


Check : 


4808 


Weight 


: 1 


.00 


108 


Check : 


7492 


Weight 


: 1 


.00 


108 


Check : 


4005 


Weight 


:. 1 


.00 


108 


Check: 


6532 


Weight 


: 1 


.00 


108 


Check : 


7138 


Weight 


: 1 


. 00 


108 


Check: 


4977 


Weight 


: 1 


. 00 


108 


Check: 


.5730 


Weight 


: 1 


.00 


108 


Check: 


7576 


Weight 


: 1 


.00 


108 


Check: 


4797 


Weight 


: 1 


.00 


108 


Check : 


7443 


Weight 


: 1 


.00 


108 


Check : 


5634 


Weight 


: 1 


.00 


108 


Check : 


5984 


Weight 


: 1 


.00 


108 


Check: 


6884 


Weight 


: 1 


.00 


108 


Check: 


6237 


Weight 


: 1 


00 


108 


Check: 


5097 


Weight 


1 


00 


108 


Check: 


5303 


Weight 


1 


00 


108 


Check: 


5679 


Weight 


1 


00 


108 


Check : 


7244 


Weight 


1. 


00 


108 


Check: 


5043 


Weight 


1. 


00 


108 


Check : 


5056 


Weight • 


1. 


00 


108 


Check : 


5774 


Weight : 


1. 


00 


108 


Check : 


4288 


Weight : 


1 , 


00 


108 


Check : 


6335 


Weight: 


1. 


00 


108 


Check: 


5085 


Weight : 


1. 


00 


108 


Check: 


5048 


Weight: 


1. 


00 


108 


Check : 


5714 


Weight : 


1. 


00 


108 


Check : 


6475 


Weight : 


1 . 


00 


108 


Check : 


5085 


Weight: 


1. 


00 


108 


Check: 


4268 


Weight : 


1. 


00 


108 


Check: 


6665 


Weight : 


1 . 


00 


108 


Check : 


5564 


Weight : 


1 . 


00 


108 


Check: 


5875 


Weight: 


1. 


00 


108 


Check : 


6405 


Weight : 


1. 


00 


108 


Check : 


4857 


Weight : 


1. 


00 


108 


Check : 


5219 


Weight: 


1 . 


00 


108 


Check : 


4870 


Weight : 


1. 


00 


108 


Check : 


4523 


Weight : 


1 . 


00 


108 


Check: 


3933 


Weight : 


1 . 


00 


108 


Check: 


4676 


Weight : 


1 . 


00 


108 


Check: 


2213 


Weight: 


1 . 


00 


108 


Check: 


4264 


Weight : 


1. 


00 


108 


Check: 


3668 


Weight : 


1. 


00 
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Name : A_SE_93_SE 
Name: A_SE_94_SE 
Name: A_SE_94_SE 
Name: A_SE_95_SE 
Name: A__SE_95_SE 
Name: A_SE_95_UG 
Name: A__UG_85_U4 
Name : A UG_92_92 
Name: AC_IN_95_2 
Name; AC_RW_92_9 
Name: AC_SE_96 S 
Name : ACD_SE_95_ 

Name: ACG__BE 

Name: AD_SE_93_S 
Name : AD_SE_95__S 
Name: ADHK_N0_97 
Name: ADK_CD_85_ 

Name : AG_BE VI 

Name : AG_NG_92_9 
Name: AGHUG A 
Name: AGU_CD_76_ 
Name: AJ_BW_98_B 
Name : B A U V H 

Name: B_CN RL4 

Name: B_DE_86_D3 
Name : B_DE_a 6_HA 
Name : B_FR_83_HX 
Name : B O A QYI 
Name : B GB CAM 

Name : B_GB GB8 

Name: B_GB_59_MA 
Name: B K R WK 
Name : B_NL_8 6_3 2 

Name : B__TW TWC 

Name : B_US DHl 

Name : B_US P8 9 

Name: B_US_83_RF 
Name : B^US_8 3 _S F 
Name : B__US_84_MN 
Name : B_US_8 6_ JR 
Name: B_US_86_YU 
Name: B_US_87_BC 
Name : B_US_8 8_WR 
Name: B_US_ 9 0_WE 
Name: BF1_BR_93_ 
Name: C_BR_92_92 
Name : C_BW_9 6_9 6 
Name : C_BW_9 6_9 6 
Name : C_BW_9 6_9 6 
Name: C_BW_96_96 
Name : C_ET_86_ET 
Name : C_IN_9 3_9 3 
Name: C_IN_93_93 
Name: C_IN_93_93 
Name: C_TN_94_94 
Name: C_In"95_95 
Name: CRF01_Ai_C 
Name : CRF 0 1_AE_C 
Name : CRFO 1_AE_C 
Name: CRF01_AE T 



Len : 


108 


Check: 


4159 


Weight 


: 1 


.00 


Len: 


108 


Check : 


4323 


Weight 


: 1 


.00 


Len: 


108 


Check: 


3099 


Weight 


: 1.00 


Len: 


108 


Check : 


3717 


Weight 


: 1 


. 00 


Len: 


108 


Check : 


. 4178 


Weight 


: 1 


. 00 


Len : 


108 


Check: 


3954 


Weight 


: 1 


. 00 


Len: 


108 


Check: 


3663 


Weight 


: 1 


. 00 


Len : 


108 


Check : 


4315 


Weight 


: 1 


. 00 


Len : 


108 


Check: 


5100 


Weight 


: 1 


. 00 


Len: 


108 


Check : 


4062 


Weight 


: 1 


.00 


Len: 


108 


Check: 


6001 


Weight 


: 1 


. 00 


Len : 


108 


Check: 


4767 


Weight 


: 1 


. 00 


Len: 


108 


Check : 


5568 


Weight 


: 1 


.00 


Len: 


108 


Check : 


4456 


Weight 


: 1 


. 00 


Len : 


108 


Check: 


4850 


Weight 


: 1 


. 00 


Len : 


108 


Check: 


6557 


Weight 


: 1 


.00 


Len : 


108 


Check: 


4622 


Weight 


1 


. 00 


Len: 


108 


Check : 


3720 


Weight 


: 1 


.00 


Len: 


108 


Check : 


4790 


Weight 


: 1 


. 00 


Len: 


108 


Check: 


4548 


Weight 


: 1 


.00 


Len: 


108 


Check: 


7456 


Weight 


: 1 


. 00 


Len: 


108 


Check: 


4086 


Weight 


: 1 


. 00 


Len: 


108 


Check: 


5824 


Weight 


: 1 


. 00 


Len: 


108 


Check: 


3342 


Weight 


: 1 


. 00 


Len: 


108 


Check: 


4538 


Weight 


: 1 


. 00 


Len : 


108 


Check: 


5673 


Weight 


: 1 


.00 


Len: 


108 


Check : 


2953 


Weight 


: 1 


.00 


Len: 


108 


Check : 


5056 


Weight 


: 1 


.00 


Len: 


108 


Check: 


4131 


Weight 


: 1 


. 00 


Len: 


108 


Check : 


7783 


Weight 


1 


00 


Len: 


108 


Check: 


5562 


Weight 


1 


00 


Len: 


108 


Check: 


6702 


Weight 


1 


00 


Len: 


108 


Check: 


5027 


Weight 


1 


00 


Len: 


108 


Check: 


6611 


Weight 


1 . 


00 


Len : 


108 


. Check: 


5131 


Weight, 


1. 


00 


Len: 


108 


Check: 


5087 


Weight : 


1. 


00 


Len: 


108 


Check : 


7745 


Weight : 


1. 


00 


Len: 


108 


Check : 


4303 


Weight : 


1 . 


00 


Len: 


108 


Check : 


4888 


Weight : 


1. 


00 


Len : 


108 


Check: 


5959 


Weight : 


1 . 


00 


Len : 


108 


Check: 


6104 


Weight : 


1. 


00 


Len: 


108 


Check: 


5602 


Weight : 


1. 


00 


Len: 


108 


Check: 


5031 


Weight : 


1. 


00 


Len: 


108 


Check: 


5035 


Weight : 


1. 


00 


Len: 


108 


Check: 


3381 


Weight : 


1. 


00 


Len: 


108 


Check : 


6035 


Weight : 


1. 


00 


Len: 


108 


Check : 


5570 


Weight : 


1. 


00 


Len : 


108 


Check : 


7348 


Weight : 


1. 


00 


Len : 


108 


Check : 


5043 


Weight: 


1. 


00 


Len : 


108 


Check : 


5056 


Weight: 


1. 


00 


Len : 


108 


Check : 


4199 


Weight : 


1. 


00 


Len: 


108 


Check : 


5957 


Weight : 


1. 


00 


Len: 


108 


Check: 


4573 


Weight : 


1. 


00 


Len: 


108 


Check: 


5361 


Weight: 


1. 


00 


Lent 


108 


Check : 


5479 


Weight: 


1. 


00 


Len : 


108 


Check: 


5697 


Weight : 


1. 


00 


Len : 


108 


Check : 


2633 


Weight: 


1. 


00 


Len : 


108 


Check : 


4093 


Weight : 


1. 


00 


Len: 


108 


Check : 


2957 


Weight : 


1. 


00 


Len: 


108 


Check: 


2478 


Weight: 


1. 


00 
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Name ; 
Name : 
Name : 
Name: 
Name: 
Name: 
Name : 
Name: 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name: 
Name: 
Name : 
Name: 
Name : 
Name : 
Name : 
Name : 
Name: 
Name : 
Name: 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name ; 
Name : 
Name : 
Name : 
Name : 



CRF01_AE_T 

CRF01_AE_T 

CRFOa_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02_AG_G 

CRF02_AG_N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04_cpx_ 

CRF05_DF_B 

CRF05_DF_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx__ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_83_EL 

D_CD_83_ND 

D_CD_84_84 

D_UG_94_94 

F1_BE_93_V 

F1_BR_93_9 

F1_FI_93_F 

F1_FR_96_M 

P2_CM_95_M 

F2KU_BE_94 

G_BE_96_DR 

G_NG_92_92 

G_SE_93_SE 

H_BE Vr9 

H_BE ^VI9 

H_CF_90_90 
J_SE__93SE 
J_SE_94_SE 
K_CD_97EQ 
K_CM_96_MP 
N_CM_95_YB 
O CM A NT 
0_CM_91_MV 

0_SN 99S 

0_SN 99S 

U CD 83C 



Len : 


108 


Check: 


1857 


Weight 


: 1 


.00 


Lent 


108 


Check: 


1204 


Weight 


: 1 


.00 


Len: 


108 


Check: 


2024 


Weight 


: 1 


.00 


Len: 


108 


Check: 


913 


Weight : 


1. 


00 


Len: 


108 


Check : 


1446 


Weight 


: 1 


.00 


Len : 


108 


Check : 


4840 


Weight 


1 


.00 


Len: 


108 


Check ! 


6283 


Weight 


1 


.00 


Len : 


108 


Check : 


4683 


Weight 


1 


.00 


Len : 


108 


Check: 


3989 


Weight 


: 1 


.00 


Len : 


108 


Check: 


3401 


Weight 


: 1 


.00 


Len: 


108 


. Check: 


4884 


Weight 


: 1 


.00 


Len: 


108 


Check : 


2749 


Weight 


: 1 


.00 


Len: 


108 


Check: 


3199 


Weight 


: 1 


.00 


Len : 


1 08 


Check: 


2779 


Weight 


: 1 


.00 


Len: 


108 


Check : 


2140 


Weight 


1 


.00 


Lent 


108 


Check: 


4857 


Weight 


: 1 


.00 


Len : 


108 


Check: 


6229 


Weight 


: 1 


.00 


Len : 


108 


Check: 


4828 


Weight 


: .1 


.00 


Len: 


108 


Check : 


4652 


Weight 


: 1 


.00 


Len: 


108 


Check: 


5232 


Weight 


: 1 


.00 


Len : 


108 


Check : 


4871 


Weight 


: 1 


.00 


Len: 


108 


Check : 


5747 


Weight 


: 1 


.00 


Len: 


108 


Check : 


4101 


Weight 


: 1 


.00 


Len: 


108 


Check: 


3288 


Weight 


: 1 


. 00 


Len: 


108 


Check : 


3640 


Weight 


: 1 


.00 


Len: 


108 


Check : 


4658 


Weight 


: 1 


00 


Len : 


108 


Check : 


6447 


Weight 


: 1 


00 


Len : 


108 


Check : 


6559 


Weight 


: 1 


00 


Len: 


108 


Check : 


4812 


Weight 


: 1 


00 


Len: 


108 


Check : 


4376 


Weight 


1 


00 


Len: 


108 


Check : 


4918 


Weight 


1 


00 


Len: 


.108 


Check : 


3934 


Weight 


1. 


00 


Len: 


108 


Check : 


5318 


Weight 


1. 


00 


Len: 


108 


Check : 


4644 


Weight 


1, 


00 


Len : 


108 


Check : 


4391 


Weight : 


1. 


00 


Len : 


108 


Check: 


5855 


Weight : 


1. 


00 


Len: 


108 


Check : 


2420 


Weight : 


1. 


00 


T an • 

jLien : 


108 


Check : 


5780 


Weight : 


1. 


00 


Len: 


108 


Check: 


2472 


Weight : 


1. 


00 


Len: 


108 


Check: 


3026 


Weight : 


1. 


00 


Len: 


108 


Check : 


4542 


Weight : 


1. 


00 


Len : 


108 


Check : 


4057 


Weight : 


1 . 


00 


Len: 


108 


Check: 


2222 


Weight : 


1. 


00 


Len: 


108 


Check : 


4681 


Weight : 


1. 


00 


Len: 


108 


Check : 


3679 


Weight : 


1. 


00 


Len: 


108 


Check : 


1276 


Weight : 


1. 


00 


Len: 


108 


Check : 


814 


Weight : 


1.00 


Len: 


108 


Check: 


9132 


Weight : 


1. 


00 


Len: 


108 


Check : 


2342 


Weight : 


1 . 


00 


Len: 


108 


Check : 


4773 


Weight : 


1. 


00 



00BW0762_1 
00BW0768_2 
00BW0874_2 
0OBW1471_2 
00BW1616_2 
00BW1686_8 
00BW17S9_3 
00BW1773 2 



. .MEQVDPN 
. . MDPVDPN 
. .MEPVDPN 
. .MDPVDPK 
. . MEPIDPN 
. .MEPVDPK 
. -MEPIDPN 
. .MEPVDPN 



LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 



PKTPCNKCFC 
PKTACNNCYC 
PKTACNSCYC 
PKTACNTCYC 
PSTACNKCYC 
PTTPCTTCFC 
PKTACNKCYC 
PKTPCTKCYC 



KSCSYHCLVC 
KYCSYHCLVC 
KHCCYHCRVC 
KKCCYHCQVC 
KQCCYHCPAC 
KVCSYHCLVC 
KSCSYHCLVC 
KLCSYHCLVC 



50 

FQTKGLGISY 
PQKKGLGISY 
FLTKGLGISy 
FLNKGLGISY 
FLTKGLGISY 
FQTKGLGIYY 
FQKKGLGISY 
FQTKGLSISY 
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00BW1783__5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW1880_2 
00BW1921_1 
00BW2036_1 
0OBW2063_6 
00BW2 087^2 
00BW2127_2 
00BW2276_7 
00BW3 819_3 
0OBW3842_8 
00BW3871_3 
00BW3876_9 
00BW3886_8 
00BW3 891_6 
00BW3 970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BWH_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
9eBWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 

A2_CD 97 

A2_CY 94 

A2D 97_9 

A2G_CD 9 

A_By_97_97 
A_KE_93_Q2 
a3e_93_SE 
A_SE_94_SE 
A_SE_94SE 
A_SE_95__SE 
A_SE_95_SE 
A_SE_95_UG 
A_UG_85_U4 
A_UG_92_92 
AC_IN_95_2 
AC_RW_92_9 
AC_SE_96_S 
ACD SE 95 



. . MEPVDPN 
. . MEPVDPS 
. . MEPVDPN 
. .MEPVDPN 
. . MEPVDPN 
. .MEPIDPK 
. .MEPVDPK 
. .MEIVDPN 
. .MEPIDPN 
. .MEPVDPN 
. .MEPVDPN 
. -MEPVDPN 
. .MEPVDPK 
. .MDPVDPN 
. -MELIDPK 
. .MEPIDPN 
. . MEPVDPN 
► - MEPVDPN 
. .MEPVDPN 
. - MEPVDPN 
, .MEPIDPN 
. .MEPVDPN 
. . MEPVDPK 
. .MBQVDPN 
. .MEPVDPN 
. .MEPVDPK 
. - MEPVDPK 
-MDPVPPS 
. MEPVDPN 
.MEPVDPN 
. MEPVDPN 
- MEPVDPN 
. MDPVDPK 
. MEPIDPN 
. MEPIDPN 
. MEPVDPN 
. MEPVDPN 
. MEPVDPN 
. MEPVDPN 
. MEPVDPN 
-MEPVDPN 
. MDPVDPN 
. MEPVDPN 
. MEPVDPK 
-MDPVDPN 
-MDPVDPN 
.XDPVDPN 
. MDPVDPN 
-MDPVDPN 
-MDPVDPN. 
.MDPVDPN 
.MEPVDPN 
.MDPVDPN 
. MDPVDPN 
-MEPVDPN 
-MDPVDPS 
.MEPVDPN 
-MEPVDPK 
-MEPIDPN 
.MDLVDPN 



liEPWNHPGSQ 
LEPWNHPGSO 
LEPWKHPGSQ 
LEPWNHPGSR 
LBPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
liDPWDHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWKHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWKHPGSQ 
LEPWNHPGGQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWKHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
liEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPXNHXXSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LBPWNHPGSQ 
lEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWKHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 
LEPWNHPGSQ 



PKTPCTKCYC 

PKTPCNHCYC 

PKTACNTCYC 

PKTACNKCYC 

PQTPCNKCYC 

PNTPCTPCYC 

PKTPCNKCYC 

PSTPCNKCYC 

PKTACNKCFC 

PKTACSPCYC 

PKTACTSCYC 

PKTACNQCYC 

PRTPCNKCFC 

PKTPCNNCYC 

PAAPCNNCYC 

PKTPCNKCYC 

PNTACNKCYC 

PKTACNSCYC 

PKTPCNKCYC 

PKTACNNCYC 

PKTACNKCYC 

PRTACTKCYC 

PKTPCNTCYC 

PKTPCNNCYC 

PKIACNKCYC 

PKTPCTKCFC 

PKTACNKCYC 

PKTACNTCYC 

PETPCNKCYC 

PKTACNNCCC 

PKTACNNCYC 

PKTSCNNCYC 

PSTPCNTCFC 

PKTACNKCHC 

PKTDCNKCYC 

PRTACNTCYC 

PKTACNKCYC 

PKTACNKCYC 

PKTPCTTCFC 

PSTACNKCYC 

PETPCNKCFC 

PKTACNRCYC 

PKTACNNCYC 

PKTACTKCYC 

PRTACNKCYC 

PKTACNKCYC 

PKTXCRNCYC 

PTTACNKCYC 

PSTACNKCYC 

PTTPCSKCYC 

PTTACNKCYC 

PTTPCTKCYC 

PATACSACYC 

PTTPCMKYFC 

PTTACSNCYC 

PKTPCNKCYC 

PRTACNNCYC 

PKTACNNCYC 

PKTACNRCYC 

PTTPCSKCYC 



KKCSYHCLVC 

KHCSYHCLVC 

KRCSYHCPVC 

KRCSYHCLVC 

KRCSYHCLVC 

KKCSYHCLVC 

KKCSYHCLVC 

KYCSYHCLVC 

KRCCYHCPAC 

KNCSYHCLVC 

KRCSYHCLVC 

KHCCYHCLVC 

KVCSYHCQSC 

KKCSYHCVVC 

KHCSYHCLVC 

KHCSYHCLVC 

KQCSYHCLVC 

KKCSYHCQVC 

KQCSYHCPVC 

KHCSYHCLVC 

KHCSYHCLVC 

KYCCYHCLVC 

KKCSYHCLVC 

KYCSYHCLVC 

KACCYHCLVC. 

KGCSYHCLVC 

KRCSYHCLVC 

KKCCYHCQVC 

KSCSYHCLVC 

KRCSYHCLVC 

KRCCYHCQRC 

KKCSYHCLVC 

KKCSYHCLVC 

KRCCYHCTVC 

KRCCYHCLVC 

KKCSYHCLVC 

KHCSYHCLVC 

KSCSYHCPVC 

KRCSYHCLVC 

KHCSYHCLVC 

KACSYHCLVC 

KKCSYHCLVC 

KKCCYHCQRC 

KRCCYHCQLC 

KRCCYHCPVC 

KACCWHCQVC 

KKCCWHCQIC 

KKCCYHCQVC 

KICCYHCPVC 

KKCCYHCIVC 

KKCCYHCQAC 

KKCCYHCPAC 

KKCCYHCPVC 

KRCCYHCLVC 

KVCCWHCQLC 

KVCCYHCQCC 

KRCSYHCLVC 

KHCSYHCLVC 

KRCSYHCLVC 

KKCCYHCQHC 



FQTKGLGISY 

PQRKGLGISY 

FLTKGLGISY 

FQTKGLGISY 

FQTKGLGISY 

FQTKGLGIYY 

FQTKGLGISY 

FQTKGLGISY 

FLTKGLGISY 

FQTKGLGISY 

FQTKGLGISY 

FQTKGLGISY 

FLTKGLGISY 

FQTKGLGIYY 

FQTKGLGISY 

FQNKGLGISY 

FQKKGLGISY 

FLTKGLGISY 

FLTKGLGIYY 

FQTKGLGIYY 

FQTKGLGISY 

FQTKGLGISY 

FQKKGLGIYY 

FQTKGLGISY 

FQTKGLGISY 

FQTKGLGISY 

FQTKGLGISY 

FLNKGLGISY 

FQKKGLGISY 

FQKKGLGISY 

FLTKGLGISY 

FQKKGLGISY 

FQKKGLGIYY 

FLTKGLGISY 

FQKKGLGiSH 

FQKKGLGISY 

FQTKGLGISY 

FLSKGLGISY 

FQTKGLGIYY 

FQTKGLAISY 

FQKKGLGISY 

FHTKGLGISY 

FLNKGLGISY 

FINKGLGISY 

FLNKGLGISY 

FLNKGLGISY 

FLKKGLGISY 

FLNKGLGISY 

FLNKGLGISY 

FQNKGLGISY 

FLNKGLGISY 

FLNKGLGISY 

FLNKGLGISY 

FQHKGLGISY 

FLKKGLGISY 

FLNKGLGISY 

FQKKGLGISY 

FQAKGLGISY 

FQTKGLGISY 

FITKGLGISY 
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ACG_BE 

AD_SE_93_S 
AD_SE_95_S 
ADHK_N0_97 
ADK_CD_85_ 

AG_BE vT 

AG_NG_92_9 

AGHU_GA 

AGU_CD_76_ 
AJ_BW_98_B 
B A U VH 

B__CN RL4 

B_DE_86_D3 
B_DE_86_HA 
B_FR_83_HX 
B GA OYI 

B_GB CAM 

B_GB ^GBS 

B_GB_59_MA 

B_KR WK_ 

B_NL_86_32 
B T W TWC 
B_US ^DHl 

B_us pa 9 

B_US_83_RF 
b"uS_83_SP 
B_US_84_MN 
B_US_86_JR 
B_US_86_YU 
B_US_87_BC 
B_US_88_WR 
B_US_90_WE 
BF1_BR_93_ 
C_BR_92_92 
C__BW_96_96 
C_BW_96_96 
C_BW_96_96 
C_BW_96_96 
C_ET_86_KT 
C_IN_93_93 
C_IN_93_93 
C_IN_93_93 
C_IN_94_94 
C_IN_95_95 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_A£_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG_G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03 Afi R 



. MEPVDPK 
.MDPVDPS 
. DIDPVDPN 
, MDPVDHN 
.MDPVDPN 
.MDPVDPN 
.MELVDPS 
. MDPVDPN 
. MEPVDPN 
. MEPVDPN 
. MDPVPPR 
. MEPVDPR 
. MEPVDPR 
. MEPVDPR 
.MEPVDPR 
.MEPVDPR 
.MEPVDPR 
. MEPVDPR 
.MEPVDPR 
. MEPVDPR 
. MEPVDPK 
.MDPVDPR 
. MEPVDPR 
.MEPVNPS 
. MEPVDPR 
.MEPVDPN 
. MEPVDPR 
. MEPVDPS 
. MEPVDPN 
.MEPVDPR 
. MDPVDPR 
. MEPVDHR 
. MEPVDPR 
.MEPVDPN 
.MfiPIDPN 
. MEQVDPN 
. MEPVDPN 
. MEPVDPK 
. MEPVDPN 
. MEPVDPN 
.MEPVDPN 
. MEPVDPN 
.MEPIDPN 
.MEPVDPN 
.MEPVDPS 
. MEPVDPN 
.MELVDPK 
. MELVDPN 
.MELVDPN 
. MEPVDPN 
.MELVDPN 
.MELVDPN 
.MELVDPN 
. MEPVDPS 
.MEPVDPS 
.MBLIDPS 
.MELVDPS 
. MELVDPS 
. MELVDPK 
.MEPVDPR 



LEPWNHPGSQ 

LEPWNHPGSQ 

LEPWNHPGSQ 

LEPWNQPGSQ 

LEPWNHPGSQ 

LEPWNHPGSQ 

LEPWNHPGSQ 

lEPWNQPGSQ 

LEPWNQPGSQ 

lEPWNQPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWEHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

lEPWKHPGSQ 

LEPWNHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSQ 

LEPWKHPGSR 

LEPWNHPGSQ 

LEPWNHPGSQ 

LEPWNRPGSQ 

LEPWNHPGSQ 

LEPWNHPGSQ 

LEPWNHPGSQ 
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CRF02 


_^AG_G 


GRKKRRRRR . 


CRFO2" 




GRKKRRRRR . 


CRF02 


_AG_S 


GRKKRKRRR . 


CRF02^ 


_AG_S 


GRKKRRRRR. 


CRF03^ 


^AB_R 


viIcIvKkRQRK . 


CRFO3" 


-.AB_R 


GRKKRRQRR. 


CRF04^ 


_cpx_ 


GRKKRKHRR. 


CRP04^ 




GRKKRKRNE. 


CRP04^ 


_cpx_ 


GRKKRKHRR. 


CRFO5' 


_DF_B 


GRKKRRPRR. 


CRFOsj 


__DF_B 


GRKKRRSRR. 


CRF06^ 


_cpx_ 


GRKKRRQRR. 


CRF06^ 


_cpx_ 


GRKKRRQRR. 


CRFOej 


_cpx_ 


GRKKRRQRR. 


CRF06' 


_cpx_ 


GRKKRRQRR. 


CRFll]; 


_cpx_ 


GRKKRRQRR. 


CRFll_cpx_ 


GRKKWRQRR. 



.RAPEDSQTH QVSLSKQPAS 
.RAPQDSQTH QVSLPKQPSS 
.RAHQNSQTH QASLSKQPTS 
.RAPQDSKTH QVSLSKQPAS 
.RTPQSSKTH QASLSKQPAS 
.RIiPEDSQIH QVSLPKQPTS 
-RAPPDSQTR QVSLSKQPTS 
. RAPQDNKNH QVSLSKQPTS 
.RSPQDSETH QVSLSKQPAS 
.RTPQNSQTH QADLSKQPTS 
-RSPQHSQTD QASLSKQPAS 
.RPPQDSQTH QVSLSKQPSS 
.GPPQGSQTH QVSLSKQPTS 
.RAPQDSQTH QASLSKQPAS 
.RAPEDSQTH QVSLPKQPAP 
.RPPQDSQTH QVSLPKQPSS 
.RPPQDSQTH QSSLSKQPTS 
.RAPQDSQTH QASLSKQPTS 
.RAPPEGLTH QVPLSKQPSS 
.RSPQNSQTH QDSLSKQPTS 
.RTPQSSQLH QDPVPKQPAS 
.SAPPSSEDH QNPIPKQPLP 
.SAPPSSEDH QNPVSKQPLP 
.SAPPSSKDH QNPVSKQPLP 
.SAPPSSEDH QDLVPKQPLS 
.SAPPRSEDH QNLISKQPLP 
.RAPQSSKDH QNLISKQPLS 
.SAPPSSEDH QNLISKQPLP 
.RAPQSSEDH QNLISKQPLP 
.SAPPSSEDH QNLISKQPLP 
.SAPQSSEDH QDLISKQPLP 
.SAPQSSEDH QNPISKQPLP 
.GPPPGSKDH QNPIPKQPLP 
.GPSQDSKDH QNSIPKQPLP 
.GTPQGSKGH QDPISKQPLP 
.GTPQSSKDH QNPIPKQPLP 
.GTPQSRKDH QHPIPEQPLS 
.GTPQSSKDH QSPIPEQPLP 
.GTPQSRKDH QYPIPEQPLP 
.GTPQSSKDH QTPIRKQPPS 
.RTPQSSKDH QYPIPEQPSP 
.GTPQSRQDH QNPVPKQPLP 
.GTPQSRQDR QNPVSKQPLP 
.GTPQSHQDH QNPVSKQSLP 
.GTPQSRQDH QNPVPKQPLP 
.GTPQSRQDN QDPVPKQPLP 
.GTPQSRQDH QNPVPKQPLP 
.RAPQDNQTD QVSLPKQPAS 
.RPPQDNQTD QVSLPKQPAS 
.GSLQGSKGH QNLIPKQPLS 
.DLLGFSRDR QNPIPKQPLS 
.RPPQGSRDR QNPIPKQPLS 
.RPPQGSQAH QDPVPEQPPS 
.RPPQGGQAH QIPVPEQPSS 
.QAPPGSKNH QDPVSKQPLS . 
.TAPPGSKNH QDPVPKQPLS 
.TAPPGSKNH QDPVPKQPLS 
.TAPLGSKSH QDPVPKQPLS 
-AASHSSENH QDPIPKQPST 
.TASRSSKNH QDPIPBQPLP 



QPRGD . PTGP 
QQRGD.PDSP 
QPRGD . PTGP 
QPRGD. PTGP 
QFQGD . PTGP 
QPQGD . PTGP 
QPRGD . PTGP 
RARGD . PTGQ 
QPRGD . PTGP 
QPRGD. QTGQ 
QPRGD. PTGP 
QPRGD . PTGP 
QPRGD . PTGP 
QSRGD . PTGP 
QFRGD . PTGP 
QQRGD . PTGP 
QLRGD . PTGP 
QPRGD . PTGP 
QFRGD. PTGP 
QPRGD . PTGP 
QAQGN.PTGP 
. QTRGDQTGS 
. QTRGPPTGL 
. QTRGDPTGS 
.QARGNPTSS 
.RTQGDSTGS 
. HTRGDPTGS 
. RTQGDPTGS 
. RTQGDPTGS 
. RTQGDPTGS 
. RTQGDPTGS 
. RTPGDPTGS 
TTRG.NPTGP 
TSRG . NPTGP 
IIRG.NPTGP 
IIRR.NPTDP 
IIRG.NPTDP 
IIRG.NPTDP 
IIRGGNPTDP 
IIRG.NPTDP 
IIRG. IPTDP 
TTRG.DPTDP 
TTRG . NPTGP 
QTRG.DPTGP 
TTRG.NPTDP 
TTRG . NPAGP 
TTRG . EQTGP 
QPRGD . PTGP 
QPRGD . PTGP 
QQPNGDSTGP 
Q.PNGNPEGP 
QQHSGDPTGP 
QPRGD . PTGP 
QARGD . PTGQ 
. QTQREQTGP 
. QTQRGPTGP 
. QTQRKSTGP 
. QTQRESTGP 
. QPNRKPTGP 
. QASRNPTGP 



KESKKKVETE 
KKSKKKVERE 
KE . KKKVERE 
KESKKKVERE 
KESKKKVEGE 
KESKKKVESK 
EESKKKVERE 
EESKEKVEKE 
KESKKKVERE 
KESTKKVERE 
KESKKKVETE 
KEQKKKVERE 
KESKEKVERE 
TES KKKVERE 
KESKKKVERE 
KESKKKVERE 
TESKKKVERE 
KESKKKVERE 
KESKKKWRE 
KESKKKVERE 
KESKKEVESQ 
EESKKKVESK 
EESKKKVESK 
KESKKKVESK 
KESKKKVESK 
EESKKKVESK 
EESKKKVESK. 
EESKKKVESK 
EESKKKVESK 
EESKKKVESK 
EESKKKVEGK 
EESKKKVESK 
KESKKEVAKK 
KESKKKVESK 
KESKKEVESK 
KESKKEVASK 
KESKKEVASK 
KESKKEVASK 
KESKKEVASK 
KESKKKVESK 
KESKKEVASK 
KESKKEVASK 
KESKREVESK 
KESKKEVESK 
KESKKEVESK 
KESKKEVAGK 
KESKKEVASK 
KE . KKKMERE 
KE . KKKVERE 
EEQKKKVASK 
KEQKKKVASK 
KEQKEAVASK 
KKQKKEVESK 
KEQKKKVESK 
EKSKKEVESK 
EKSKKKVESK 
EESKKEVESK 
EKSKEEVESK 
EESKKEVESK 
EEPKKEVESK 
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D_CD_8 3_EL GRKKRRQRR . 

D_CD_8 3_ND GRKKRRQRR . 

D_CD_84_84 GRKKRRQRR . 

D_UG_94_94 GRKKRRPRR . 

F1_BE_93_V GRKKRRQRH . 

F1_BR_93_9 GRKKRRQRP . 

F1_FI_93_F GRKKRRQRH . 

F1_FR_96_M GRKKRRQRR . 

F2_CM_9 5_M GRKKRRQRR . 

F2 KU_BE_94 GRKKRRQRR . 

G_BE_96_DR GRKKRKHRR. 

G_NG_92_92 GRKKRRPRR . 

G_SE_93_SE GRKKRKHRR . 

H_BE VI 9 GRKKRRQRR . 

H_BE VI 9 GRKKRSRRR . 

^-CF_90_90 GRKKRSQRH. 

J_SE_93_SE GRKKRRQRR . 

J_SE_94_SE GRKKRRQRR . 

K_CD_9 7_BQ GRBKRRQRT . 

K_CM_9 6_MP GRKKRRPRR , 

N_CM_9 5_YB GRKKRSQRR . 

O C M ANT GRKK . . . RGR 

0_CM_9 1_MV GRKK . . . RRR 

0_SN 99S GRKK . . . RRR 

0_SN 9 9S GRKK . . . RRR 

U_CD 83C GRKKRGKRR. 

101 108 

aOBW0762_l TETDPFD . 

0 0 BWO 7 6 8_2 TKTDQFD . 

0 OBWO 8 7 4_2 TKTDQFD . 

00BW14 71_2 TEADPCD. 

0OBW1616_2 TETDPFD. 

0 OBWl 6 8 6_8 TKTDPFD . 

00BW1759_3 TETDRFD . 

0OBW1773_2 TETDPD. . 

00BW1783_5 TETDPFD . 

0OBW1795_6 TETDPFD. 

00BW1811_3 TETDPD. . 

00BWT859_5 TETDPYD. 

0 0 BW 1 8 8 0_2 TETNPPD . 

00BW1921_1 TEADQFD. 

0 0BW2 0 3 6_1 TEADRFD . 

0 0BW2 0 6 3_6 TETDPFD . 

0 0BW2 0 8 7_2 TERDPFD . 

00BW2127 2 TTTDPFD. 

0 0 BW2 2 7 6_7 TETDPYD . 

0 0BW3 8 1 9_3 TKTDPFD . 

0 0BW3 8 4 2_8 TETDRFD . 

0 OB W3 8 7 1_3 TKTDQFD . 

00BW3876_9 TKADPFD. 

00BW3a86"8 AETDQFDY 

0 0BW3 8 9 1_6 TETDPFA . 

0 0BW3 970_2 TERDPFA . 

0 0BW5 0 3 1_1 TETDPFDW 

96BW01B21 TKTDPFD. 

96BW0407 TEADPFD. 

96BW0502 TEADPFA. 

96BW06_J4 TETDQFD. 

96BW11_06 TETDQFD. 



.GPPQGGQAH QVPIPKQPSS 
.KPPQGDQAH QVPIPEQPSS 
-RPPHSSQTH QDPIPKQPSS 
-RTPPGGQAN QDPVPKQPSS 
.RTPQSSQVH QNSLPKQPLS 
.RTPQSSQIH QDFVPKQPIS 
.RTPQSSQIH QDPVPKQPLS 
.RTPQSSQSH KNPIPEQPLS 
.RTPQSGEVH QDPVSKQPLS 
.RTPQSSQAH QNPISKQPLS 
.GTPHSSKDH QTPVPKQPFS 
.GTPQGSKDH QNPVPKQPLP 
.GTPQSSKGH QDPVPKQPLP 
.GTPKSLQDH QTLIPKQPLS 
•ATPASVQDH QNHIPKQPLS 
-RTPASLQDH QNSISKQPLS 
.SAPPGSKTH QDLIPKQPLS 
.SAPPGSKNH QDHPEQPLF 
.TTPYASKNH KDPIPKQPLP 
.TTPYNSENH QDPLRKQPLS 
-RTPQSSKSH QDLIPKQPLS 
PAAAS.HPDH KDPVPKQSPT 
PAAAASYPDN KDPVPEQSLS 
PAAAARHPDN QDIVPEQLTY 
PAAAARNPDN QDIVPEQPPP 
.RTPQSGPNH QNIVSKQPSS 



QPRGD.PTGP KEQKKKVESE 
QSRGD.PTGP K.KKKKVESE 
QPRGD.PTGQ KEKKK.VESK 
QPRGN.PTGP KEKKK.VESE 
QARGD.PTGP KESKKEVESK 
QARGN.PTGP KESKKEVESK 
QPRRN.PTGP KESKKEVESK 
QARGD.PTGP KESKKEVESK 
QTRGD.PKGP EESKKKVESK 
QARGD.PTGP KEPKKEVESK 
TTRG.NPTGP QESKKEVESK 
ITSG.NPTGS EKPKKEVASK 
TTRG.NPTGP KESKKEVASK 
.RTSGDPTGP EKKKK.VASK 
.RTRGDPTGP KEKKK.VASK 
.RTHGDPTGP KEQKKEVASK 
.QTQRKPTGP EESKKEVESK 
.QTQRKPTGP EESKKEVESK 
.QARGDPTGP KESKKEVESK 
.QPRGEQTDP KESKKKVESK 
.QQQGDQTGQ KKQKEALESK 
ITK.RKQERQ EEQEEEVEKK 
HTG.RKQKRQ EEQEKKVEKE 
ITN.RKQKRQ EEQEKEVENE 
ITNNRKHKRQ EEQEKEVEKE 
QPRGD.PTGQ EEPKKKVEKK 
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96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03__2 
98BWMC12_2 
98BWMC13__4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 

A2_CD 97 

A2_CY 94 

A2D 97_9 

A2G C D 9 
A_BY_97_97 
A_KE_93_Q2 
A_SE_93_SE 
A_SE_94_SE 
A_SE_94_SE 
A_SE_95_SE 
A_SE_95_SE 
A_SE_95_UG 
A_UG_85_U4 
aIuG_'92_92 
AC_IN_95_2 
AC_RW_92_9 
AC_SE_96_S 
ACD_SE__95_ 

ACG_BE V 

AD_SE_93_S 

AD_SE_95_S 

ADHK_NO_97 

ADK_CD_85_ 

AG B E V I 

AG_NG_92_9 

AGHU G A 

AGU_CD_76_ 

AJ_BW_98_B 

B AU VH 

BCN RL4 

B_DE_86_D3 
B_DE_86_HA 
B_FR_83_HX 
B G A OYI 

B_GB CAM 

B_GB GB8 

B_GB_59_MA 

B_KR WK_ 

B_NL_86_32 
B T W T WO 

B_US ^DHl 

B US P89 



TETDPFD . 

TETDRFD . 

TETDPCD . 

TEADPFD . 

TKTDQFD . 

TETDPFD . 

TKAHPFD. 

TETDQFD . 

TDTDQFA . 

TETDPCA. 

TETDQFD . 

TETDPFD . 

TETDPFD . 

TETDPFD . 

TETDQFA . 

TEPDPCD . 

TETDPFD . 

TEADRFD . 

AETDRFD . 

AETDRFD . 

AETDPCD . 

TETDPD. - 

AETDQFD . 

AEADRFD . 

AETDRFD • 

AEADRFD . 

AETDRFD. 

TEADRFD . 

TETDRFA. 
AETDRFA . 
AKTDRFA. 
TEADRYA. 
AKTDRFD. 
TEADPFD , 
TETDRFD . 
AETDRFD . 
TETHPLA. 
AEADQFDW 
TEPDRFD. 
TXTDPFDW 
AEADQFDW 
TETHPGD . 
TETDQCA. 
AEADPFDW 
TETDPFAW 
AKPDRFD . 
TETNPSD . 
TETDPRD . 
TETDPID . 
TEADPFD . 
TETDPFD . 
TETDPED . 
TETHPGD . 
TETDPSDW 
TBTDPVA. 
TWDPVT. 
TETDPVD . 
TETDPNDQ 
TETDPVH . 
TETDPVH . 
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B_US_83_RF 
B_US_83_SF 
B_US_84_MN 

B_US_86_YU 
B_US_87_BC 

B_US_90_WE 
BF1_BR_93_ 
C_BR_92_92 
C_BW_96_96 
C_BW_96_96 
C_BW_96_96 
C_BW_96_96 
C_ET_86_ET 
C_IN_93_93 
C_IN_93_93 
C_IN93_93 
C_IN_94_94 
C_IN_95__95 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_C 
CRF01_AE_T 
CRF01_AE_T 
CRFOX_AE__T 
CRF01,_AE__T 
CRF01_AE_T 
CRF01_AE_T 
CRF02_AG_F 
CRF02_AG_F 
CRF02_AG__G 
CRF02_AG_N 
CRF02_AG_S 
CRF02_AG_S 
CRF03_AB_R 
CRF03_AB_R 
CRF04_cpx_ 
CRF04_cpx_ 
CRF04_cpx_ 
CRF05_DF_B 
CRF05_DF_B 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRF06_cpx_ 
CRFll_cpx_ 
CRFll_cpx_ 
D_CD_83_EL 
d2cD_83_ND 
D_CD_84_84 
•D_UG_94_94 
F1_BE_93_V 
F1_BR_93_9 
F1_FI_93_F 
F1_FR_96_M 
P2_CM_95][m 
F2KU_BE_94 
G_BE_96_DR 
G NG 92 92 



TETDPAVQ 

TETDPFD . 

TETHPVD . 

TETDPDN. 

TETDPVH . 

TETDPVD . 

TETDPI A . 

TETDPED . 

AKTDPD. . 

TETDPFD . 

TETDPFD . 

TETDQFD . 

TETDPFD . 

TETDRFD . 

AETDPYA. 

TKTDPFD . 

AKTDPFA. 

TKTDPFA. 

TTSDPFD . 

TKTDPFD . 

AKTDPFA, 

AETDPDW . 

TKTDPCA . 

AETDQCD . 

AETDPCD . 

AETDPCD . 

AETDPCD . 

AETDPD . . 

AETDQCD . 

TETDQGD . 

TKTDPCD . 

TETDPFA, 

TKTDPCD . 

TETDPCD . 

TETGPCD . 

TETHPFD . 

TETHPFD . 

TEADPFA. 
TEADPFD . 
TESNPFD . 
TEADQFDW 
AETDPFDC 
AEPDRFD. 
AEPDRFD . 
AETDRFD . 
TEPDRFD . 
AEPDRFD . 
AEPAPFD . 
AETDPDC . 
AETDPFDW 
TEVHPFDW 
TBADPFDW 
AKTDPCA. 
AKTDPD, . 
AKTDPCD , 
TETDPFD . 
TKTDPSD . 
TETDPLD. 
TETDPFD . 
TETDPLD, 



343 



V3 


-SB. 


_93_SE 




u 


_^BE VI 9 


TKTDPF DW 


h' 




VI 9 


TEADPCD . 






_90_90 


TETDPD. . 




"SE~ 


]93_SE 


AEPDRFD . 




'se' 


"94_SB 


AEPDRFD . 






]97_EQ 


TKTDPD . . 


fC 


_CM_96_MP 


TKTDQFD . 


vT 




_95_YB 


TEADPCD. 


o' 


"cm" 


ANT 


AGPGGYPR 


o" 


"cm" 


_91_MV 


TGPSGQPC 


o_ 


_Slf 


99S 


ACP . RYPG 


o_ 


~_SN_ 


99S 


TGSDRYPR 


u" 


"cd" 


83C 


TTTDPFD . 



Table 17. HIV vif Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


OOBW0762 1 


Len 


Name : 




Len 


Name : 


00BW0874 2 


Len: 


Name : 


U0BW1471 2 


Len: 


Name : 


OOBWl 616^2 


Len: 


ftfame : 


0UBW1686 8 


Len : 


Name : 


00BW1759 3 


Len : 


Name : 


00BW1773 2 


Len : 


Name : 


00BW1783 5 


Len: 


Name : 


00BW1795 6 - 


Len: 


Name : 


0UBW1811 3 


Len: 


Name : 


00BW1859 5 


Len: 


Mame : 


00BW1880* 2 


Len : 


Name : 


UUBW1921 1 


Len : 


Name ; 


0UBW2 03 6 1 


Len: 


Name : 


OOBW4O63 6 


. Len: 


Name : 


U0BW2087 2 


Len: 


Name : 


00BW2127 2 


Len: 


Name : 


00BW2128 3 


Len: 


Name : 


U0BW2276 7 


Len: 


Name : 


00BW3ol9__3 


Len: 


Name : 


OOBW3842 8 


Len : 


Name : 


0 0BW3 871 3 


Len : 


Name : 


O0BW3 876 9 


Len : 


Name : 


rtAnt.n AA^ r\ 

00BW3886 8 


Len : 


Name : 


□0BW3 8 91 6 


Len : 


Name : 


OOBW3 970 2 


Len: 


Name : 


A A f.f r" A •« 4 

00BW5031 1 


Len: 


Name : 


96BW01B21 


Len: 


Name ! 


7OBW0407 


Len: 


Name : 


9oBW0502 


Len : 


Name : 


QfOralAf Til 


Len : 


Name z 




Len : 


Name i 


0£T2U1 OTA 


Len: 


Name : 


Of DTilt CDAO 

yoBWlSBOj 


Len : 


Name • 




Len: 


Name : 


0 <r n i»i 1 0 A A Q 


Len : 


Name : 




Len : 


Mam A • 

•IV Allies « 




Len : 


Name : 


98BWMC12 2 


Len : 


Name : 


98BWMC1324 


Len : 


Name : 


98BWMCl4_a 


Len : 


Name : 


98BWM014 1 


Len : 


Name : 


98BWM018 d 


Len : 


Name : 


98BWM036 a 


Len: 


Name : 


98BWM037_d 


Len: 


Name : 


99BW3932_1 


Len: 


Name : 


99BW4642_4 


Len : 


Name : 


99BW4745_8 


Len : 


Name : 


99BW47547 


Len : 


Name ! 


99BWMC16_8 


Len: 


Name : 


A2_CD_97CD 


Len: 


Name : 


A2_CY_94CY 


Len : 


Name : 


A2D 97KR 


Len: 


Name: 


A2G_CD_97C 


Len : 


Name : 


A_BY_97BL0 


Len : 



194 


Check: 


4675 


Weight 


: 1 


.00 


194 


Check : 


4961 


Weight 


: 1 


. 00 


194 


Check : 


3755 


Weight 


: 1 


. 00 


194 


Check : 


3843 


Weight 


: 1 


.00 


194 


Check : 


4613 


Weight 


1 


. 00 


194 


Check : 


4096 


Weight 


: 1 


.00 


194 


Check : 


3523 


Weight 


1 


.00 


194 


Check : 


4446 


Weight 


: 1 


.00 


194 


Check : 


3151 


Weight 


: 1 


.00 


194 


Check : 


4892 


Weight 


: 1 


.00 


194 


Check: 


3877 


Weight 


: 1 


.00 


194 


Check : 


3290 


Weight 


: 1 


. 00 


194 


Check : 


2555 


Weight 


: 1 


.00 


194 


Check : 


4284 


Weight 


: 1 


.00 


194 


Check : 


4019 


Weight 


: 1 


.00 


194 


Check : 


4165 


Weight 


: 1 


.00 


194 


Check : 


5068 


Weight 


: 1 


.00 


194 


Check : 


5231 


Weight 


: 1 


.00 


194 


Check : 


5469 


Weight 


: 1 


.00 


194 


Check : 


5547 


Weight 


: 1 


.00 


194 


Check : 


1251 


Weight 


: 1 


- 00 


194 


Check ; 


4197 


Weight 


: 1 


.00 


194 


Check : 


3487 


Weight 


1 


. 00 


194 


Check : 


4432 


Weight 


: 1 


.00 


194 


Check : 


5175 


Weight 


: 1 


.00 


194 


Check : 


3845 


Weight 


: 1 


. 00 


194 


Check : 


2268 


Weight 


: 1 


.00 


194 


Check : 


3711 


Weight 


: 1 


00 


194 


Check : 


4602 


Weight 


: 1 


00 


194 


Check : 


5108 


Weight 


: 1 


00 


194 


Check : 


4385 


Weight 


: 1 


00 


1 94 


Check : 


5371 


Weight 


1. 


00 


194 


Check : 


6037 


Weight 


1. 


00 


194 


Check : 


4343 


Weight 


1. 


00 


194 


Check : 


5690 


Weight : 


1. 


00 


194 


Check : 


4471 


Weight : 


1. 


00 


194 


Check : 


3907 


Weight : 


1. 


00 


194 


Check : 


5608 


Weight : 


1. 


00 


194 


Check : 


3079 


Weight : 


1. 


00 


194 


^..iicc^jv : 


3 J 0 


Weight : 


1 . 


00 


194 


Check : 


5304 


Weight : 


1. 


00 


194 


Check: 


3984 


Weight : 


1. 


00 


194 


Check : 


2480 


Weight : 


1. 


00 


194 


Check : 


2801 


Weight : 


1. 


00 


194 


Check: 


3762 


Weight : 


1. 


00 


194 


Check : 


4971 


Weight : 


1. 


00 


194 


Check : 


4165 


Weight : 


1. 


00 


194 


Check : 


2912 


Weight : 


1 . 


00 


194 


Check : 


5323 


Weight : 


1. 


00 


194 


Check: 


3964 


Weight : 


1. 


00 


194 


Check : 


6325 


Weight : 


1. 


00 


194 


Check : 


5849 


Weight : 


1. 


00 


194 


Check : 


5097 


Weight: 


1. 


00 


194 


Check: 


3871 


Weight : 


1. 


00 


194 


Check : 


5705 


Weight : 


1. 


00 


194 


Check : 


8467 


Weight : 


1. 


00 
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Name 
Name 
Name 
Name 
Name ; 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
Name : 
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Name : 
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Name : 
Name : 
Name : 
Name : 
Name : 
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Name: 
Name : 
Name: 
Name: 
Name : 
Name : 
Name : 
Name : 
Name: 
Name: 
Name: 
Name : 
Name : 
Name : 
Name: 
Name : 
Name: 
Name: 
Name : 
Name : 
Name : 
Name : 
Name: 
Name : 
Name : 
Name: 
Name : 
Name : 



A_KE_Q23_A 
A_SE_SE659 
A_SE_SB725 
A_SE_SB753 
A_SE_SE853 
A_SE_SE889 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U455_ 
AC_IN_2130 
AC_RW_92RW 
AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SB_SE71. 
ADHK_NO_97 
APK_CD_MAL 
AG_BE_VI11 
AG_NG__92NG 
AGHU__GA_VI 
AGU_CD_232 
AJ_BW_BW21 
B_AU_VH_AF 
B_CN_RL42_ 
B_PE_D3 1_U 
B_DE_HAN_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 
B_GB_GB8_A 
B_GB_MANC_ 
B_KR_WK_AF 
B_NL_32 02A 
B_TW_TWCYS 
B_US_BC_LO 
B-»US_DH123 
B_US_JRCSF 
B_US_MNCG_ 
B_US_P896_ 
B_US_RF_M1 
B_US_SF2_K 
B_US_^WEAU1 
B_US_WR27 
B_US]]yU2_M 
BF1_BR93B 
C_BR_92BR0 
C_BW_96BW0 
C_BW_96BW1 
C_BW_96BW1 
C_BW_96BW1 
C_ET_ETH22 
C_IN_93IN1 
C_IN_93IN9 
C_IN_93IN9 
C_IN_94IN1 
C_IN_95IN2 
CRP01_AE_C 
CRF01_AE C 
CRFOJ AE^C 



hen 

Len 

hen 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 
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Len 
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Len 
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Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 

Len 
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194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 
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194 
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194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 

194 



Check 
Check 
Check 
Check 
Check 
Check 
Check 
Check 
Check 
Check : 
Check: 
Check : 
Check : 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check : 
Check: 
Check : 
Check : 
Check: 
Check: 
Check : 
Check: 
Check: 
Check : 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check : 
Check : 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check : 
Check : 
Check : 
Check: 
Check: 
Check : 
Check : 
Check: 
Check: 



5053 
: 3808 
: 5856 
: 5873 
: 5523 
: 3207 
: 5837 
: 5055 
: 5386 
: 3540 
: 3664 
: 4187 
: 4653 
: 6680 
: 6416 
: 8542 
; 1255 
: .5519 
; 7396 
7120 
5827 
4744 
4938 
6911 
6101 
3568 
6199 
4714 
4534 
4796 
6277 
4800 
3856 
4181 
5670 
4644 
5023 
6235 
2067 
6322 
5045 
3723 
4222 
7503 
5093 
4341 
5265 
5846 
3799 
4343 
5690 
4205 
3033 
3201 
4905 
3129 
3351 
6355 
2596 
4412 



Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 



1.00 
1.00 
1.00 
1,00 



1 

1 

1 

1 

1. 

1. 

1. 

1. 

1. 

1. 

1, 

1, 

1. 

1. 



.00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

op 

00 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
T.OO 
1.00 



00 
00 
00 
00 
00 
00 
00 



1.00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



.00 
.00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
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PDTPni ax? T" 


Lien : 


194 


Check : 


5882 


Weight 


: 1 


00 


Mdm6 : 


^.Krui Mxi 1 


Len : 


194 


Check : 


5558 


Weight 


: 1, 


00 




v,Kr U -L^^Afci^i 


Len : 


194 


Check: 


5926 


Weight 


: 1, 


00 


Nsltuq Z 




Lien : 


194 


Check : 


5579 


Weight 


: 1. 


00 


N^3.ni6 1 




Len : 


194 


Check : 


2960 


Weight 


: 1. 


00 






Len: 


194 


Check : 


5867 


Weight 


: 1. 


00 




V»Xv r U ^ r 


T AM . 

Len : 


194 


Check: 


1879 


Weight 


: 1. 


00 






I«en : 


194 


Check : 


3893 


Weight 


: 1, 


00 




f^T9Vf\o art r* 


Len : 


194 


Check : 


5632 


Weight 


: 1. 


00 


Ndin6 • 




Len : 


194 


Check : 


3187 


Weight 


: 1. 


00 


N3in6 • 




Len : 


194 


Check: 


5274 


Weight 


: 1. 


00 


N3m6 z 




Len : 


194 


Check: 


5177 


Weight 


: * 1. 


00 




v-K r 0 J _AB__K 


Len: 


194 


Check: 


5215 


Weight 


: 1. 


00 


N&me : 




Len: 


194 


Check: 


S211 


Weight 


: 1. 


00 


NdniG s 


^Kr U4 CpX 


Len : 


194 


Check : 


2914 


Weight 


: 1. 


00 


Ndni6 : 


CRF04 cpx 


Len : 


194 


Check: 


5450 


Weight 


: 1. 


00 


Nsiinc z 


r\J*± cpx 


Len : 


194 


Check: 


4358 


Weight 


: 1, 


00 


NciniG z 




Len : 


194 


Check: 


7168 


Weight 


: 1. 


00 


NsiVCiQ : 




Len : 


194 


Check : 


5710 


Weight 


: 1. 


00 


NdlTlG : 


v-Kr Uo cpx 


Len : 


194 


Check: 


4977 


Weight 


: 1. 


00 


Ndin6 : 


^-Kr Uo cpx 


Len: 


194 


Check: 


5603 


Weight 


1. 


00 


N3m6 : 


U^KcUb cpx 


Len: 


194 


Check: 


4458 


Weight 


1. 


00 


Ndms z 


^KCUO cpx 


Len : 


194 


Check: 


3711 


Weight 


: 1. 


00 


NdniG z 


\*i\c x± cpx 


Len : 


194 


Check: 


4246 


Weight 


1. 


00 


NstriG * 




Len : 


194 


Check : 


7186 


Weight 


1 . 


00 


NdmG r 


U y—LJ 0*x£mx\\J 


Len : 


194 


Check : 


4173 


Weight 


1 . 


00 




TS /""Pi T7T T V" 

U V-.U CiLiX Iv 


Len : 


194 


Check: 


5080 


Weight 


1 . 


00 


Name . 


V-L^ IMUiS. rl 


Len : 


194 


Check : 


4285 


Weight 


1 . 


00 


Name : 




Len ; 


194 


Check: 


3203 


Weight 


1. 


00 


Name : 


T71 OC» t7X O C 

rX^oc. VXoD 


Len : 


194 


Check: 


5281 


Weight 


1. 


00 


Name : 


■CI D D Q 1 OT3 

r 1 oR_93BK 


Len : 


194 


Check: 


2780 


Weight 


1. 


00 


Name : 


r X b l^r XK9 


Len: 


194 


Check: 


3522 


Weight 


^ 1. 


00 


Name z 


r X rK Wf^X 


Len : 


194 


Check: 


3777 


Weight 


1 . 


00 


Name z 




Len : 


194 


Check: 


5402 


Weight 


1. 


00 


Name z 


POVIT HI? "\7T 
r JVU DCi V X 


Len : 


194 


Check : 


6170 


Weight 


1. 


00 


Name * 


Dp npnuT 


Len : 


1 94 


Check: 


6155 


Weight : 


1. 


.00 


Name . 




Len : 


194 


Check ; 


5616 


Weight : 


1. 


00 


Mame • 


\J OXIi C91!jOXD 


Len : 


194 


Check: 


6641 


Weight: 


1. 


00 


Name : 


H_BE VI 9 91 


Len : 


194 






weignt ; 


1. 


00 


Name : 


H_BE_VI997 


Len: 


194 


Check : 


6598 


Weight : 


1. 


00 


Name : 


H_CF_90CFO 


Len: 


194 


Check: 


4443 


Weight: 


1. 


00 


Name : 


J_SE_SE702 


Len: 


194 


Check : 


6028 


Weight: 


1. 


00 


Name : 


J__SE_SE788. 


Len: 


194 


Check: 


5724 


Weight : 


1. 


00 


Name : 


K_CD_EQTB1 


Len : 


194 


Check : 


6926 


Weight : 


1. 


00 


Name : 


K_CM__MP535 


Len : 


194 


Check : 


6479 


Weight : 


1. 


00 


Name : 


N__CM_YBF30 


Len ; 


194 


Check : 


4619 


Weight: 


1. 


00 


Name : 


O_CM_ANT70 


Len: 


194 


Check : 


412 


Weight: 


1.00 


Name: 


0_CM_MVP51 


Len: 


194 


Check : 


6622 


Weight : 


1. 


00 


Name: 


0_SN_99SE_ 


Len: 


194 


Check : 


8844 


weight: 


1. 


00 


-Name : 


0_SN_99SE_ 


Len: 


194 


Check : 


9492 


Weight : 


1. 


00 


Name : 


U CD 83C 


Len : 


194 


Check : 


5631 


Weight : 


1. 


00 



0OBW0762_l MENRWQVLIV WQVDRMKIRT WNSLVKHHMY VSKRANGWFY RHHYESRHPK 

0 0BWO768_2 MENRWQGLIV WQVDRMKIRT WNSLVKHHMY VSRRANGWFY RHHYESRHPK 

00BW0874_2 MENRWQVLIV WQVDRMKIRA WNSLVKHHMY ISRKASGWFY RHHYESRHPK 

00BW1471^2 MENRWQVLIV WQVDRMKIRT WNSLVKHHMY ISRRAKGWVY RHHYESRHPR 

00BW1616_2 MENRWQVLIV WQVDRMRIRT WNSLVKHHMY VSRRASGWFY RHHYESRHPK 

0OBW1686_8 MENRWQVLIV WQVDRMKIRT WNSLVKHHMY ISRRASGWSY RHHYESRHPK 

00BW1759_3 MENRWQVLIV WQVDRMKIRT WNSLVKHHMY ISKRAKGWLY RHHYENRHPK 
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00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
O0BW188O_2 
O0BW1921_l 
00BW2036_1 
00BW2063_6 
O0BW2O87_2 
00BW2127_2 
00BW2a28_3 
00BW2276_7 
00BW3819_3 
00BW3842_8 
00BW3871_3 
00BW3876_9 
00BW3886_8 
00BW3891_6 
•00BW3970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06__J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3932_1 
99BW4642^4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_CY_94CY 

A2D 97KR 

A2G_CD_97C 
A_BY_97BL0 
A_KE_Q23_A 
A_SE_SE659 
■A_SE_SE725 
A_SE_SE753 
A_SE_SE853 
A_SE_SE889 
A_SE_UGSE8 
A_UG_92UG0 
A_UG_U4 55_ 
AC_IN_2130 
AC RW 92RW 



MENRWQVLIV 

MENRWQVIjIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQALIV 

MENRWQGLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQALIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVMIV 

MENRWQVLIV 

MDNRWQGLIV 

MENRWQVLIV 

MENRWQVMIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQALIV 

MENRWQGLIV 

MENRWQALIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQGLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQGLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVLIV 

MENRWQVMIV 

MENRWQGLIV 

MENRWQVMIV 

MENRWQVMIV 

MENRWQVMIV 

MENRWQVMIV 

XENRWQVXIV 

MENRWQAMIV 

MENRWQVMIV 

MENRWQVMIV 

MENRWQVMIV 

MENRWQVMIV 

MENRWQVMW 

MENRWQVMIV 

MENRWQVMIV 

MENRWQVMIV 

MENRWQALIV 

MENRWQVMIV 



WQVDRMKIKT 

WQVDRMRIRT 

WQVDRMKIRT 

WQVDRMKIKT 

WQVDRMKIRT 

WQIDRMKIRT 

WQIDRMKIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMKIRT 

WQVDRMKIRT 

WQVDRMRIRT 

WQVDRMKIRT 

WQVDRMKIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMKIRT 

WQVDRMKIRT 

WQIDRMRIKT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMKIRT 

WQVDRMKIRT 

WQVDRMKIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMKIKT 

WQVDRMKIRT 

WQVDRMKIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMKIRT 

WQVDRMKIRT 

WQVDRMKIRT 

WQVDRMRIRT 

WQVDRMRIRA 

WQVDRMKIRT 

WQVDRMRIRT 

WQIDRMKIRT 

WQVDRMRIRT 

WQVDRMKIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIKR 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMRIRT 

WQVDRMKIRT 

WQVDRMKIRT 

WQVDRMKIRT 



WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMH 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSIVKHHMY 

WNSLVKHHMY 

WNSLVKHHMH 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMH 

WNSLVKHHMY 

WTSLVKHHMY 

WHSLTFCHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMH 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMH 

WNSLVKHHMY 

WNSLVKHHMH 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMH 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMC 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 

WNSLVKHHMY 



VSKRAKGWFY 

ISKKARGWFY 

VSRKANGWPY 

ISKKAKGWFY 

ISRKAKGWYY 

ISRRASGWFY 

ISRRANGWFY 

VSKRAKGWFY 

ISRRASGWFY 

ISRRAAGWFY 

TSKKATGWPY 

VSRRTNGWFY 

ISRRTMGWFY 

ISKRAKGWFY 

ISRRASGWFY 

ISRRASGWFY 

VSRKAHGWFY 

ISKRANGWFY 

VSKKANGWFY 

VSRRASGWFY 

VSRRANGWFY 

VSRRASGWFY 

VSKKAKGWFY 

ISKRAKGWFY 

ISKRANGWFY 

VSRRANGWYY 

VSKRADGWFY 

VSKRTNGWFY 

ISRRANGWSY 

ISRRAKGWFY 

VSKRAAGWWY 

VSKKAAGWFY 

TSGRASGWFY 

VSKRAKGWYY 

ISRRASGWFY 

ISRRAKGWIY 

VSKRAKGWFY 

ISKRAAGWFY 

VSKRASKWFY 

ISRRAEGWFY 

VSKRAKGWFY 

'ISRRANGWFY 

VSRRANGWFY 

VSRRANGWFY 

VSKKAREWFY 

ISRKAKGWVY 

VSKKAKDWCY 

VSRKAKDWFY 

VSKKAR . EVY 

VSKKAKRWFY 

VSKKAKNWVY 

VSRKAKDWFY 

VSKKARNWFY 

ISKKAKNWFY 

ISKKAKGWLY 

ISKKAAGWFY 

ISRRAKGWFY 

VSKKAQGWFY 

VSRKANGWFY 

ASRRAKGWFY 



RHHYESSHPR 

RHHYESRHPK 

RHHYESRHPK 

RHHYESRNPK 

RHHFESRHPK 

RHHYESRNPK 

RHHYESRHPK 

RHHFESRHPK 

RHHYDSRHPK 

RHHYESRNPR 

RHHYESRHPK 

KHHYESRNPK 

RHHFQSRHPK 

RHHFESRHPK 

RHHFESRHPK 

RHHYESRHPK 

RHHYQSRHPK 

RHHYQSRHPK 

RHHYESRHPR 

RHHFESRHPK 

RHHHESRHPK 

RHHFESRHPK 

RHHYESRHPR 

RHHYESRHPK 

RHHYESRHPK 

RHHYESRHPK 

RHHYESRHPK 

RHHFESRHPK 

GHHYESRNPK 

RHHYESRHPK 

RHHYESRHPK 

RHHYESRHPK 

RHHYESRHPK 

RHHYESRHPK 

RHHFESRHPK 

KHHFESRNPK 

RHHYESRHPK 

RHHYESRNPK 

RHHYESRHPK 

RHHYESRHPK 

RHHFESRHPK 

RHHYESRHPR 

RHHYESRHPK 

RHHYESRHPK 

RHHYESRHPR 

KHHYESRNPR 

RHHYESINPR 

RHHYESRHPK 

RHHYESRQPR 

RHHYESRHPK 

RHHFESRHPK 

RHHYESRNPR 

RHHYESRHPK 

RHHFESRHPK 

RHHFESRHPK 

RHHYESRHPK 

RHHYESRHPK 

RHHYESRHSR 

RHHYDSRHPK 

RHHYESRHPK 
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AC_SE_SE94 
ACD_SE_SE8 
ACG_BE_VI1 
AD_SE_SE69 
AD_SE_SE71 
ADHK_NO_97 
ADK_CD_MAL 
AG_BE_VI11 
AG_NG_92NG 
AGHU_GA_VI 
AGU_CD_Z32 
AJ_BW_BW21 
B_AU_VH_AF 
B_CN_RL42_ 
B_DE_D31_U 
B_DE_HAM_U 
B_FR_HXB2_ 

B_GA_OYI 

B_GB_CAM1_ 

B__GB_GB8_A 

B_GB_MANC_ 

B_KR_WK__AF 

B_NL_3202A 

B_TW_TWCYS 

B_US_BC_LO 

B_US__DHi23 

B_US_JRCSF 

B_US_MNCG_ 

B_US_P896_ 

B_US_RF_M1 

B_US_$F2_K 

B_US_WEAU1 

B_US_WR27_ 

B_US_YU2_M 

BF1_BR_93B 

C_BR_92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BW1 

C_BW_96BW1 

C_ET_ETH22 

C_IN_93IN1 

C_IN93IN9 

C__IN_93IN9 

C_IN_94IN1 

C_IN_95IN2 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AB__T 

CRP01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_P 

CRF02_AG_F 

CRF02_AG_G 

CRF02_AG_N 

CRF02 AG S 



MENRWQVMIV 

MENRWQVMIV 

MENRWQVMW 

MENRWQVMIV 

MENRWQVMIV 

MENRWQVMIV 

MENRWQVMIV 

MENRWQVMIV 
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KPPLPSVAKL 
KPPLPSVKKL 
KPPLPSVKKL 
KPPFPSVTKL 
KPPLPSVKKL 
KPPLPSVKKL 
KPPLPSVKKL 
KPPLPSVKKL 



VEDRWNKPQK 
VEDRWNKPQK 
VEDRWNKPQK 
VEDRWNKPQK 
VEDRWNKPQK 
TEDRWNKPQK 
VEDRWNKPQK 
VEDRWNNPQK 
VEDRWNKPQK 
VEDRWNKPQK 
VEDRWNKPQK 
VEDRWNKPQK 
VEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRXNKPQK 
TEDRWNKPQK 
AEDRWNKPQK 
AEDRWSKPQK 
AEDRWNKSRK 
TEDRWNKPQK 
AEDRWNKPQK 
TEDRWNKPQK 
AEDRWNKPQK 
TEDRWNKPQK 
VEDRWNNPQK 
VEDRWNKPQK 
VEDKWNKPQK 
AEDRWSKSQK 
TEDRWNKPQK 
TEDRWNKPQR 
TEDRWNKPQK 
AEDRWNKPQK 
TEDRWNKPQQ 
TEDRWNKPQK 
TEDRWNEPQK 
TEDRWNKPQK 
VEDRWNKPQK 
VBDRWNKPQR 
TEDRWNKPRK 
TEDRWNKPQR 
TEDRWNKPRK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKSHK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 
TEDRWNKPQK 



TRGRRGSHIM 
TRGRRENHTM 
TRGHRGNHTM 
TRDRRGNHTM 
TRGRRGNHTM 
TRDHRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGHRGNHTM 
TRGHRGNHTM 
TRGRRGNHTM 
TRGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TRGHRENPTM 
TRGRRXNHTM 
TRGLRESHTM 
TRDPRESHTM 
TRGHRGSHTM 
TRGPRGSHTM 
TRGHRGNHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TRGRRBSHTM 
TRGHRGSRTL 
TRGRRGNHTM 
TRGRRGNHTM 
TRGRRGNHTM 
TRGLRGSLTM 
TRGHRGNHTM 
TKGHRGSHTM 
TRGLRESHTM 
TRGHRGSHTM 
TKGHRGSHTM 
TRGHRGSHTM 
TRGHRGSHST 
TKDHRGSHTM 
TRGHRENQTM 
TRGHRESHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRESHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTI 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 
TKGHRGSHTM 



NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGC. 
NGC. 
NGH. 
SGY. 
NXC. 
NGC. 
NGC. 
NGC. 
NGC. 
HGY. 
NGH. 
NGC. 
NGC. 
NRH. 
NGH. 
NGH. 
NGH. 
NGC. 
NGH. 
NGH. 
NGC. 
NGC. 
NGH. 
NGQW 
NGH. 
NGC. 
NEH. 
NGH. 
SGH. 
SGH. 
NGH. 
HGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
NGH. 
HGH. 
NGH. 
NGH. 
NGH. 
NGH. 
TGH. 
NGH. 
NGH. 
NGH. 
NGH. 
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B_US_YU2_M 

BF1_BR_93B 

C_BR_92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BW1 

C_BW_96BW1 

C_ET_ETH22 

C_IN_93IN1 

C_IN_93IN9 

C_IN_93IN9 

C_IN_94IN1 

C_IN_95IN2 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE__C 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01j;^AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02_AG_G 

CRF02_AG_N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04_cpx_ 

CRF05_DF_B 

CRF05_DF_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D_CD_84ZR0 

D_CD_ELI_K 

D_CD__NDK_M 

D_UG94UG1 

F1_BE_VI85 

F1_BR_93BR 

F1_FI_FIN9 

F1_FR_MP4 1 

F2_CM_MP2S 

F2KU_BE_VI 

G_BE_DRCBL 

G__NG_92NG0 

G_SE_SE616 

H_BE_VI991 

H_BE_VI997 

H_CF_90CF0 

J_SE_SE702 

J_SE_SE788 

K_CD_EQTB1 



LTAIilTPKKT 
LTALIKPKKR 
LTALIKPKKI 
LTALIKPKKR 
LTALIKPKKI 
LTALIKPKKR 
LTALIKPKQI 
LTALIKPKKA 
LTALIKPKKI 
LTALIKPKKI 
LTALIKPKKI 
LTALIKPKKI 
LTALIKPKKI 
LKALATPKKT 
LKALTKTKKT 
LKALATPKKI 
LKALTTPKRI 
LKALTTPKRI 
LKALTTPKRI 
LKALTTPKRI 
LKALTTPKRI 
LKALTTPKRI 
LKALVTPAKT 
LKALVTPVKT 
LKALVTPTRK 
LNALVAPTKT 
LKALVTPTRT 
LKALVTPTRR 
LAALRTPKKI 
LAALRTPKKI 
LAALISPKKT 
LAALISPKKT 
LAALISPKKT 
LTALITPKKT 
LTALITPQKI 
LTALIKPEKR 
LTALIKPKKR 
LTALIKPRKR 
LKALVKTKRR 
LKALVTPTRA 
LKALVTPKRT 
LTALIAPKKR 
LTALIAPKQI 
LAALIAPKKI 
LTALVTPRKI 
LTALIAPEKT 
LTALIAPKKT 
LTALVSPKKA 
LTALIAPKKT 
LTALITPKKI 
LTALVAPKKT 
LKVLVAPTRR 
SKALVTPTRK 
LKVLVTSKRS 
LTALISPKRT 
LTALVAPKKT 
LTALVAPKKI 
LTALIKPKKR 
LTALIRPKRR 
LTALIAPKKT 



KPPLPSVKKL TEDRWNKPQK TKGHRGSRTM NGH 
KPPLPSVKKL TEDRVWKPQK TKDHRGSHTM NGH 
KPPLPSVKKL VEDRWNKPQK TRDRRGNHTM NGH 
KPPLPSVKKL VEDRWNEPQK TRGRRGNHTM NGH* 
KPPLPSVKKL VEDRWNKPQK TRGRRGNHTM NGH ' 
KPPLPSVKKL VEDRWNKPQK TRGRKGNHTM NGH ' 
KPPLPSVKKL VEDRRNKPQK TRGRRGNRTM NGH* 
KPPLPSVSKL VEDKWNKPQK TRGRRGNHTM NGH ' 
KPPLPSIKKL VEDRWNNPQK IRGRRGNHTM NGH 
KPPLPSIKKL VEDRWNNPQK IRGRRGNHTM NGH 
KPPLPSVKKL VEDRWNNPLK TRGRRGNHTM NGH* 
KPPLPSIKKL VEDRWNNPQK IRGRRGNHTM NGH 
KPPLPSIKKL VEDRWNNPQK IRGRKGNHIM HGH 
KPPLPSVKKL TEDRWNKPQK TRGHRENPTM NGH 
KPPLPSVRKL TEDRWNKPQK TKGHRESPTM NGH 
RPPLPSVRKL TEDRWNKPQK TRGHRENPTM SGH 
RPPLPSVKKL TEDRWNKPQK IWGHRENPTM NGH 
KPPLPSVKKL TEDRWNKPQK IRDHREYRTM NGH 
RPPLPSVKKL TEDRWNKPQK IKGHRENPTM NGH 
RPPLPSVKKL TEDRWNKHQ. KGDHRENPTM NGH 
RPPLPSV.EI TEDRWNKPQ. KRGHRENPTM NGH 
KPPLPSVRKL TEDRWNEPQK IRGHREYPTM NGH 
KPPLPSVKKL AEDRWNKPQK TRGHRGNRSM NGH 
KPPLPSVKKL AEDRWNKPQK TRGHRGNRSM NGQ 
KPPLPSVRKL AEDRWNEPQK TRGHRGSRPM NGR 
KPPLPSVRKL AEDRWKEPQK TRGHRGSRPM NGH 
KPPLPSVKKL AEDRWNEPQK TRGHRGSRSM NGH 
KPPLPSVKKL AEDRWNEPQK TRGHRGNRSM NGH. 
KPPLPSVTKL TEDRWNKPQK TKDHRGSHTM SGH 
KPPLPSVTKL TEDRWNKPQK TKDHRGSHTM SGh' 
KPPLPSVKKL VEDRWNKPQK TRGRRENQIM NGH. 
KPPLPSVKKL VEDRWNKPQK TRGRRENQIM NGH 
KPPLPSVKKL VEDRWNKSQK TKGRRESHIM NGH. 
KPPLPSVRKL TEDRWNKPQK TKGRRGNHTM NGY. 
KPPLPSVRKL TEDRWNKPQR TKGHRGCHTM NGy' 
KPPLPSVQKL VEDRWNKPQK TRGHRESHTM NGH 
KPPLPSVQKL VEDRWNKPQK TRDHRESHTM NGH 
KPPLPSVQKL VEDRWNKPQK TRDHRECHTM NGH 
KPPLPSVQKL VEDRWNKPQK TKDHRESHIM DGH 
KPPLPSVRKL AEDRWNKPQK TRGHRGNHTA NGC 
KPPLPSVRKL TEDRWNKPQK TRGRRGNHTV NGC. 
KPPLPSVKKL TEDRWNKPRQ TKGRRGSHTM NGH 
KPPLPSVRKL TEDRWNKPQQ TRGHRGSHTM NGH 
KPPLPSVRKL TEDRWNKPQK TKGRRGSHTM NGH 
KPPLPSVGKL TEDRWNKPQR TKGHKGSHTM NGH 
KPPLPSVQKL VEDRWNKPQB TRGHRGSHTM NGH 
KPPLPSVQKL VEDRWNKPQK TRGHRESHTM NGH 
KPPLPSVKKL VEDRWNKPQK IRGHRGSHTM NGH. 
KPPLPSVKKL VEDRWNKPQB TRGHRGSHTM NGH 
KPPLPSVRKL VEDRWNNPQK TRGHRGSHTM NGH 
KPPLLSVRKL VEDRWNKPQK TKDHRGSHTM NGH* 
RPPLPSVRKL TEDRWNEPQK TRGHRENPTM NGH 
RPPLPSVGKL AEDRWNKPQK TRDHRENPTM NGH. 
RPPLPSVTEL AEDRWNKPQK TRGHRENPTM NGH 
KPPLPSVRKL VEDRWNKPQK TRGHRGSHTM NGH 
KPPLPSVKKL VEDGWNKPQK TRGHRGSHTM NRH 
KPPLPSVRKL VEDRWNKPQK TRGHRGSHTM NGH 
KPPLPSVQKL VEDRWNKPQK TRDHRESHTM NGH. 
KPPLPSVQKL VEDRWNKPQK TTGHRESHTM NGH 
KPPVPSVQKL VEDKWNKPQK TRGHRGSHTM S6Q. 
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K_CM_MP535 LTALVAPRRP KPPVPSVKKL VEDRWNKPQK TRGHRGSQTM NGH . 

N_CM_YBF30 LTAWVGAKKR KPPLPSVTKL TBDRWNEHQK MQGHRGNPIM NGH. 

O_CM_ANT70 LRAWKARSR KPPLPSVQKL TEDRWNKHLR IRDQLKSPSM NGH. 

O CM MVPBl LKAWKVKRN KPPLPSVQRL TEDRWNKPWK IRDQLGSHSM NGH. 

0_SN_99SE_ LRVWKEKRN KPPLPSVQKL TEDRWSRHLR IRDQLESHSM NGH. 

0_SN_99SE_ LRWVKEKRH KPPLPSVQKL TEDRWSRHLR IRDQLGSHSM NGH. 

U_CD 83 C LTTLVAPTKR KPPLPSVRKL VEDRWNKPQK TKGHKGSHTM HGH. 
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Table 18. HIV vpr Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name . 


ULI13WU /O^ X 


Len : 


Name : 


UtlsWU too A 


Len: 


Name • 




Len : 


Neune r 




Len : 


Name z 


UOJSWlolo 2 


Len : 


N€une : 


UUJ9WJ.DOD D 


. Len: 


Name : 


AAnUTI ICO T 

UUxiW17 5y 3 


Len : 


Name r 


UUisWX / / J 2 


Len : 


Name i 


UUiswl / 0 J b 


Len ; 


Name i 


uudwx / y b 0 


Len : 


Name • 


UUsWXoxX J 


Len: 


Name : 


Annul oeo c 


Len: 


Name • 


Annul oon i 


Len : 


Name s 


UUrSWX^^l X 


Len: 


Name : 


AAXaUOAOC "1 


Len : 


Name i 


A ATJWi 0 £r 


Len : 


Name: 


Annwono'T o 


Len : 


Name t 


n nowi T T T t 

UUCW^X^ / 


Len : 


Name . 


n nxauo 1 0 q t 
uucwzx^o 0 


Len: 


Name i 


UUl3n22 /o / 


Len : 


Name • 


AATSU^QIQ ^ 


Len: 


Name : 


AA13UI?Q>l'> 0 
\J\*Dwi^O*kd, 0 


Len : 


Name : 


UUoWJ o7X 3 


Len: 


Name : 


AnT>M"5D'7ir O 
VUJSnJO / 0 y 


Len : 


Name : 


Ani3UT'3QO£r 0 


Len : 




uuDWjpyx b 


Len : 


Name • 


AAnuI'3Q'7A 0 
UUDW3 i7 / U 2 


Len: 




UUoWdUJX X 


Len: 


Name * 


Qf^RUO 1 R*? 1 
^OXSnUXIS^X 


Len : 


Name * 


Q^iaUA^ A*7 
jloi3nU4 U / 


Len: 


Name z 


Q/TQUA C AO 


Len : 


Name : 




Len : 




jOD ri XX UO 


Len : 


Name z 


700rVX^ XU 


Len : 


Name : 




Len : 


Name : 


96BW16_26 


Len: 


Name : 


96BW17A09 


Len: 


Name : 


96BWM01 5 


Len: 


Name: 


96BWM03_2 


Len: 


Name: 


98BWMC12_2 


Len: 


Name : 


98BWMC13_4 


Len: 


Name : 


98BWMC14_a 


Len: 


Name : 


98BWM014_1 


Len: 


Name : 


98BWMOa8_d 


Len : 


Name : 


98BWM036_a 


Len: 


Name : 


98BWM037_d 


Len: 


Name : 


99BW3932_1 


Len: 


Name : 


99BW4642_4 


Len: 


Name : 


99BW4 745_8 


Len: 


Name : 


99BW4754_7 


Len: 


Name : 


99BWMC16 8 


Len: 



100 


check : 


8179 


weight 


1 


.00 


100 


Check : 


8119 


Weight 


: 1 


.00 


100 


Check : 


7661 


Weight 


: 1 


.00 


100 


Check : 


6614 


Weight 


: 1 


. 00 


100 


Check : 


6361 


Weight 


: 1 


. 00 


100 


Check : 


6014 


Weight 


: 1 


.00 


100 


Check : 


6894 


Weight 


: 1 


. 00 


100 


Check : 


7772 


Weight 


: 1 


.0.0 


100 


Check : 


7149 


Weight 


: 1 


.00 


100 


Check : 


7614 


Weight 


1 


.00 


100 


Check : 


7968 


Weight 


: 1 


. 00 


100 


Check : 


6222 


Weight 


: 1 


.00 


100 


Check : 


6941 


Weight 


1 


.00 


100 


Check : 


8183 


Weight 


: 1 


.00 


100 


Check : 


8175 


Weight 


: 1 


.00 


100 


Check : 


8705 


Weight 


: 1 


.00 


100 


Check : 


7388 


Weight 


1 


.00 


100 


Check : 


8282 


Weight 


: .1 


.00 


100 


Check : 


1723 


Weight 


: 1 


.00 


100 


Check : 


6468 


Weight 


: 1 


.00 


100 


Check : 


5670 


Weight 


1 


.00 


100 


Check : 


7788 


Weight 


1 


. 00 


100 


Check : 


8574 


Weight 


: 1 


.00 


100 


Check : 


7285 


Weight 


: 1 


. 00 


100 


Check : 


6446 


Weight 


: 1 


.00 


100 


Check : 


8629 


Weight 


: 1 


00 


100 


Check : 


7113 


Weight 


1 


00 


100 


Check : 


5511 


Weight 


1 


00 


100 


Check : 


7551 


weight 


1, 


00 


100 


Check : 


8226 


Weight 


1. 


00 


100 


Check : 


8242 


Weight 


1. 


00 


100 


Check : 


7544 


Weight : 


1. 


00 


100 


Check : 


7942 


Weight : 


1. 


00 


100 


Check : 


8580 


Weight : 


1. 


00 




v^necK : 


7308 


Weight : 


1- 


00 


100 


Check : 


7009 


Weight ; 


1. 


00 


100 


Check : 


6492 


Weight: 


1. 


00 


100 


Check : 


5837 


Weight : 


1. 


00 


100 


Check : 


5277 


Weight : 


1. 


00 


100 


Check : 


7807 


Weight : 


1. 


00 


100 


Check : 


9051 


Weight : 


1. 


00 


100 


Check : 


7867 


Weight : 


1. 


00 


100 


Check : 


7266 


Weight: 


1. 


00 


100 


Check : 


7638 


Weight : 


1. 


00 


100 


Check : 


7495 


Weight : 


1. 


00 


100 


Check : 


6640 


Weight : 


1. 


00 


100 


Check : 


6974 


Weight : 


1. 


00 


100 


Check: 


6081 


Weight : 


1. 


00 


100 


Check: 


8860 


Weight : 


1. 


00 


100 


Check : 


6856 


Weight : 


1. 


00 


100 


Check : 


8223 


Weight: 


1. 


00 
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00BW0762_1 
00BW0768_2 
OOBW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_8 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW18B0_2 
00BW1921_1 
00BW2036_1 
OOBW2063_6 
00BW2087_2 
00BW212 7_2 
00BW2128_3 
00BW22 76_7 
00BW3 819_3 
00BW3 842_8 
00BW3871_3 
00BW?876_9 
00BW3 886_8 
00BW3 891_6 
00BW3 97 0_2 
O0BW5031_l 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_2 6 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM03 7_d 
99BW3 93 2_1 
99BW4 642_4 
99BW4745_8 
99BW4754_7 
99BWMC16 8 



00BW0762_1 
00BW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
0OBW1686 8 



MEQAPEDQGP 

MEQAPEDQGP 

MEQPPEDQGP 

MEQPPEDQGP 

MEQPPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQPPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQPPEDQGP 

MEQPPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQPPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQPPEDQGP 

MEQTPEDQGP 

MEQAPEDQGP 

MEQVPEDQGP 

MEQVPEDQGP 

MEQSPEDQGP 

MEQPPEDQGP 

MEQPPEDQGP 

MEQPPEDQGP 

MEQAPEDQGP 

MERPPEDQGP 

MERAPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

TEQAPEDQGP 

MEQPPEDQGP 

MEQTPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQPPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQAPEDQGP 

MEQPPEDQGP 

MEQPPEDQGP 

MEQAPENQGP 

MEQAPEDQGP 

51 

GDTWTGVEAI 
GDTWTGVEAL 
GDTWTGVETI 
GDTWAGVEAL 
GDTWAGVEAI 
GDTWTGVEAL 



QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWAL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYN.ETL 
QRVPYNEWAL 
QREPYNEWAL 
QRELYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWAL 
QRGPYNEWTL 
QREPYNEWTL 
QREPYNEWAL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWAL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWAL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWAL 
QREPYTEWAL 
QREPHNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWTL 
QREPYNEWAL 
QREPYNEWTL 
QREPYNEWAL 
QREPYNEWTL 



ELLEELKQEA 
EILEELKQEA 
BILEELKQEA 
ELLEELKQEA 
ELLEELKQEA 
EILEELKQEA 
ELLEELKQEA 
ELLEELIQEA 
ELLEELKQEA 
ELLEELKQEA 
ELLEELKQEA 
BILEELKQEA 
ELLEELKQEA 
ELLEELKQEA 
EILEELKQEA 
GLLEELKQEA 
ELLEELKQEA 
EILEELKQEA 
ELLEELKQEA 
EILEELKQEA 
EILEBLKQGA 
EILEELKQEA 
EILEELKQEA 
ELLEELKQEA 
ELLEELKQEA 
EVLEELKQBA 
EILEELKQEA 
ELLEELKQEA 
ELLEELKQEA 
ELLEELKQEA 
ELLEELKQEA 
EILEEiiKQEA 
ELLEELKQEA 
ELLEELKQEA 
EILEELKQEA 
ELLEELKQEA 
ELLEELKQEA 
ELLEELKQEA 
EILEELKQEA 
EILEELKQEA 
ELLEELKQEA 
EILEELKQEA 
ALLEDLKQEA 
ELLEELKQEA 
ELLEELKQEA 
EILEELKQEA 
EILEELKQEA 
EILEELKQEA 
EVLEDLKQBA 
ELLEELKQEA 
ELLEELKQEA 



VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHPPRIWLH 
VRHFPRPWLH 
VRHFPRLWLH 
ARHFPSSWLH 
VRHFPRTWLH 
VRHFPRPWLQ 
VRHFPRLWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRTWLH 
VRHFPRPWLH 
VRHFPRPWLQ 
VRHFPRPWLH 
VRHFPRPWLH 
VKHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRMWLH 
VRHFPGPWLH 
VRHFPPPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPR . TLH 
IRHFPIPYLQ 
VRHFPRPWLH 
VRHFPRIWLH 
VRHLPRPWLH 
VRHVPRPWLH 
VRHFPRPWLH 
VRHFPITWLH 
VRHFLRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 
VRHFPRPWLH 



IRILQQLLFI 
IRVLQQLLFI 
XRTLQQLLFI 
LRILQQLLFI 
TRILQQLLFI 
MRILQQLLFI 



HFRXGCQHSR 
HFRIGCSHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 



IGIMRQ. 
IGIVRQ . 
IGILRQ. 
IGIIPQ. 
IGILRQ. 
IGILQR. 



50 

SLGQHIYNTY 
NLGEYIYETY 
SLGQYIYETY 
SLGQHIYETY 
SLGQYIYENY 
SIGQYIYETY 
GLGQHIYETY 
SLGQYIYETY 
SMGQHIYNTY 
NLGQYIYNTY 
GLGQYVYETY 
SLGQYIYETY 
GLGQHIYNTY 
NLGQYIYQTY 
SLGQYIYETY 
NLGQYIYNTY 
NLGQYIYETY 
NLGQYIYETY 
GLGQYIYETY 
SLGQYIYDTY 
NLGQHIYETY 
GLGHYIYETY 
NLGQYIYETY 
GIGQYIYETY 
NLGQHIYETY 
SLGQYVYETY 
SLGQHIYETY 
SLGQHIYETY 
GLGQYIYETY 
GLGQYIYETY 
GLGQYVYETY 
SLGQYIYETY 
SXiGQHIYNTY 
SLGQYIYETY 
SLGQYIYETY 
GLGQYIYDTY 
SLGQHIYETY 
DLGQHIYNTY 
HLGQYIYETY 
SLGQYIYETY 
NLGQYVYNTY 
SLGQHIYETY 
SLGQHIYETY 
SLGQYIYETY 
NLGQYIYETY 
DLGQYIYETY 
NLGQYIYATY 
NLGQYIYETY 
SIGQYVYSTY 
DLGQHIYNTY 
SLGLYIYETY 

100 

RRTRNGASRS 
RRARNGSSRS 
KRARNGASRS 
RRARNGSRRS 
RRARNGANRS 
R.ARNGASRS 
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00BW17593 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1859_5 
00BW1880_2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2087_2 
00BW2127_2 
00BW2128_3 
00BW2276_7 
00BW3819_3 
00BW3842_8 
00BW3871_3 
00BW3876_9 
00BW3886_8 
00BW3 891_6 
00BW3970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
.98BWM037_d 
99BW3932_1 
99BW4642_4 
99BW4745_8 
99BW4 754_7 
99BWMC16 8 



GDTWTGVEAI 
GDTWTGVEAI 
GDTWAGVEAI 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWAGVEAL 
GDTWTGVEVL 
GDTWTGVEMi 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWTGVEAL 
GDTWTGVEVI 
GDTWAGVESL 
GDTWAGVEAI 
GDTWAGVEAL 
GDTWTGVETI 
GDTWTGVEAL 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWTGVEAL 
GDTWTGVEAL 
GDTWMGVEAL 
GDTWTGVENM 
GDTWTGVEAL 
GDTWTGVETL 
GDTWTGVETI 
GDTWTGVEAI 
GDTWTGVEVL 
GDTWTGVEAI 
GDTWTGVEIK 
GDTWAGVEAL 
GDTWTGVEAI 
GDTWAGVLAI 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWTGVEAI 
GDTWTGVEVI 
GDTWTGVEAL 
GDTWTGVETI 
GDTWMGVEAL 
GDTWAGVEAI 
GDTWTGVEAL 
GDTWTGVEAI 
GDTWTGVEVI 



IRILQQLLFI 
IKILQQLLFI 
IRILQQLLFI 
IRTLQQLLFV 
IRILQQLLFV 
IRILQQLLFI 
IRILQQLLFI 
IRILQQPLFI 
IRILQQLLFI 
IRILQQLLFI 
IRILQQLLFT 
IRILQQLLFI 
IRMLQHLLFI 
IRILQQLLFT 
LRILQQLLFI 
IRILQQLLFI 
LRVLQQLLFV 
IRILQQLLFI 
IRMLQQLLFI 
IRMLQQLLFI 
IRILQQLLFI 

IRILQ 

IRILQQLLFV 
IRTLQQLLPI 
IRILQQLLFI 
IRILQQLLFI 
IRILQQLLFI 
TRILQQLLFI 
IRILQQLLFI 
IRILQQLLFI 
LRILQQLLFI 
TRILQQLLFI 
IRILQQLLFI 
LRILQQLLFI. 
IRILQQLLFI 
IRILQQLLFI 
IRILQQLLFI 
IRILQQLLFI 
IRTLQQLLPI 
IRVLQQLLFI 
LRILQQLLFI 
IRVLQQLLFI 
MRILQQLLFI 
IRILQQLLFI 
IRILQQLLFI 



HYRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRSGCAHSR 
HFRIGCQHSR 
HYRFGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCHHSR 
HFRIGCQHSR 
HFRIGCSRSR 
HFRIGCQHSR 
HYRIGCAHSR 
HFRIGCQHSR 
HFKIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCLHSR 
HFRIGCQHSR 
HFRIGCHHSR 
HYRIGCQHSR 
HFRIGCSHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCQHSR 
HFRIGCH.SR 
HFRIGCQHSR 
HFRIGCHHSR 
HFRIGCRHSR 
HFRIGCHHSR 
HFRIGCQHSR 



IGIVRQ. . 


. RRARNGANRS 


IGILRQ. . . 


. RRARNGASRS 


IGILRQ. . . 


. RRTRNGASRS 


IGIMRQ, . . 


. RRARNGTSGS 


IGILQQ. . . 


. RRARNGASRS 


IGILQQ. . . 


. RRARNGASRS 


IGIIRQ. . . 


- RRTRNGASRP 


IGITLP. . . 


. RRARNGANRS 


IGTLPQ . . , 


. RRARNGASRS 


IGIIRQ. . . 


. RRTRNGDSRS 


IGILQQ. . . 


. RRARNGANRS 


IGILRQ. . . 


. RRTRNGASRS 






IGILRQ. . . 


. RRARNGASRS 


IGILRQ. . . 


. RRARNGASRP 


IGPMRQ. , . 


. RRARNGASRS 


IGILQQ. . , 


. RRARNGSSRS 


IGIVRQ. . . 


. RRARNGANRS 


IGILRQ. . . 


. RRARNGANRS 


IGILRR. . . 


. RRARNGASRS 


IGIILQ. . . 


. RRTRNGASRS 


IGIILQ. . . 


. RRTRNGASRS 


IGILQQ. . , 


. RRARNGASRS 


IGILRQ. . . 


. RRVRNGTNRS 


IGILRQ. . . 


. RRTRNGASRS 


IGILQQ. . . 


. RRARNGASRP 


IGIIRQ. . . 


. RRTRNGASRP 


IGILRQ. . . 


. RRTRNGASRS 


IGIMRQ. . , 


. RRARNGASRS 


IGILQQ. . . 


. RRARNGARRS 


IGITPQ. . . 


. RRARNGSRRS 


IGIMRQ. . . 


. RRARNGASRS 


IGIWR 


. RRARNGASRS 


IGILRQ. . . 


. RRARNGASRS 


IGILRQ. . . 


. RRTRNGASRS 


IGILPR. . . 


. RRARNGSSRS 


IGILRQ. . . 


- RRARNGANRS 


IGILRQ. . . 


. RRARNGANRS 


IGILRQ. . , 


. RRARNGASRS 


IGIVRQ. . . 


. RRARNGASRS 


IGILRQ. . . 


. RRARNGASRS 


IGIMQQ. . . 


. RRARNGASRS 


IGILRQ. . . 


. RGARNGASRS 


IGIIRQ. . . 


. RRTRNGASRP 


IGILRQ. . . 


. RRARNGPSRS 
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Table 19. HIV Vpu Sequence Alignment 
GCG Multiple Sequence File. 
Written by Omiga 1.1 



Name : 


00BW0762 1 


Len: 


106 


Name : 


/\ f \ ^% r^t A ^ ^ A 0\ 

00BW07o8_2 


Len: 


106 


Name : 


00BW0874 2 


Len: 


106 


Name : 


00BW1471 2 


Len : 


106 


Name : 


00BW1616 2 


Len: 


106 


Name : 


00BW1686 8 


Len ; 


106 


Name : 


00BW1759 3 


Len; 


106 


Name : 


00BW1773 2 


Len : 


106 


Name : 


00BW1783 5 


Len : 


106 


Name : 


0 0BW1795_6 


Len: 


106 


Name : 


00BW1811 3 


Len: 


106 


Name : 


00BW1859 5 


Len: 


106 


Name : 


00BW1880 2 


Len : 


106 


Name : 


0UBW1921 1 


Len : 


106 


Name : 


UOBW2036 1 


Len : 


106 


Name : 


0UBW2 063 6 


Len : 


106 


Name : 


UL;BW20o7 2 


Len : 


106 


Name : 


UIJBW2127 2 


. Len : 


106 


Name : 


00BW227O 7 


Len : 


106 


Name : 


00BW3819_3 


Len: 


106 


Name : 


0uBW3o42 8 


Len: 


106 


Name : 


0UBW3871 3 


Len : 


106 


Name : 


UUBW387o_9 


Len : 


106 


Name : 


U0BW3886 8 


Len ; 


106 


Name : 


U0BW3891 6 


Len: 


106 


Name t 


0OBW397O 2 


Len: 


106 


Name : 


A A D TJ C A '1 -1 

uOBW5031_l 


Len: 


106 


Name : 


Of DMA T 1 

9oBWUlB21 


Len: 


106 


name : 


9oBW0407 


Len: 


106 


Name : 


9oBW0502 


Len : 


106 


Name : 


O^DTaTA^ t a 

yoBW0D^cr4 


Len : 


106 


iMa,ni6 : 


Q£DM1 T A^ 


Len: 


106 


Name z 


^odWX^ id 


Len : 


106 


Name ; 


DTaTI CO AO 


Len : 


106 


Name : 


Q f D M n ^ 1 ^ 

yoBWlD__26 


Len: 


106 


Name : 


7b0W± /AU9 


Len: 


106 


Name z 


7DDWIT1LIJ. I> 


Len : 


106 


Name z 


27 O DWrivlJ ^ 


Len : 


106 






Len : 


106 


Name : 


98BWMC13 4 




i.U b 


Name : 


9BBWMC14~a 


Len : 


106 


Name : 


98BWM014_1 


Len : 


106 


Name : 


98BWM018_d 


Len : 


106 


Name: 


98BWM036 a 


Len: 


106 


Name : 


98BWN037 d 


Len : 


106 


Name: 


99BW3932_1 


Len: 


106 


Name : 


99BW4642_4 


Len: 


106 


Name : 


99BW474 5_8 


Len: 


106 


Name : 


99BW4754_7 


Len : 


106 


Name : 


99BWMC16_8 


Len: 


106 


Name : 


A2_CD_97CD 


Len : 


106 


Name : 


A2_CY_94CY 


Len: 


106 


Name: 


A2D 97KR 


Len: 


106 


Name: 


A2G_CD_97C 


Len: 


106 


Name : 


A_BY_97BL0 


Len: 


106 


Name : 


A_KE_Q23 A 


Len: 


106 



Check: 
Check : 
Check : 
Check : 
Check: 
Check: 
Check : 
Check : 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check: 
Check : 
Check: 
Check : 
Check: 
Check : 
Check: 
Check: 
Check : 
Check : 
Check : 
Check : 
Check : 
Check : 
Check : 
Check : 
Check : 
Check : 
Check : 
Check: 
Check : 
Check : 
Check : 
Check: 
Check : 
Check : 
Check : 
Check : 
Check: 
Check : 
Check: 
Check : 
Check : 
Check: 
Check : 
Check: 
Check : 
Check : 
Check : 
Check : 



4772 
7115 
7209 
7341 
3870 
8787 
7584 
7507 
7874 
8721 
3657 
6137 
5827 
4605 
6145 
7187 
9545 
4898 
7311 
4879 
1804 
6650 
6684 
8701 
8544 
9375 
7778 
6481 
4225 
5292 
5367 
6477 
6400 
2981 
5352 
6778 
5954 
6334 
6905 
^7458 
4023 
5708 
7741 
5445 
8225 
1112 
8891 
3424 
5468 
6656 
6086 
4609 
2120 
4405 
913 
3380 



Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight: 
Weight 



00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 



1.00 
1.00 



00 
00 
00 
GO 
00 
00 



1.00 
1.00 



00 
00 
00 
00 
00 



1.00 



00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
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Name : 


A_SE_SE659 


Len 


106 


Check: 


4192 


Weight 


1 


.00 


Name : 


A_SE_SE72 5 


Len 


106 


Check: 


3244 


Weight 


: 1 


.00 


Name : 


A_SE_SE753 


Len 


: 106 


Check: 


1918 


Weight 


: 1 


.00 


Name : 


A_SE_SE853 


Len 


106 


Check: 


54 95 


Weight 


: 1 


.00 


Name: 


A_SE_SE889 


Len 


: 106 


Check : 


5422 


Weight 


: 1 


.00 


Name: 


A_SE_UGSE8 


Len 


: 106 


Check : 


4254 


Weight 


: 1 


.00 


Name: 


A_UG__92UG0 


Len 


: 106 


Check : 


4081 


Weight 


: 1 


.00 


Name : 


A_UG_U4 55_ 


Len 


: 106 


Check : 


2987 


Weight 


: 1 


. 00 


Name : 


AC_IN_213 0 


Len' 


: 106 


Check : 


7929 


Weight 


: 1 


.00 


Name : 


AC_RW_92RW 


Len 


: 106 


Check: 


5133 


Weight 


: 1 


.00 


Name : 


AC_SE_SE94 


Len 


: 106 


Check : 


7394 


Weight 


: 1 


.00 


Name : 


ACD^SE^SES 


Len 


: 106 


Check : 


1852 


Weight 


: 1 


.00 


Name : 


ACG_BE_VI1 


Len 


: 106 


Check : 


6357 


Weight 


: 1 


.00 


Name : 


AD__SB_SE69 


Len 


: 106 


Check: 


5734 


Weight 


: 1 


.00 


Name : 


AD_SE_SE71 


Len 


: 106 . 


Check : 


4697 


Weight 


: 1 


.00 


Name: 


ADHK_Np_97 


Len 


: 106 ' 


Check: 


6301 


Weight 


: 1 


. 00 


Name : 


ADK_CD_MAL 


Len 


: 106 


Check : 


4338 


Weight 


: 1 


.00 


Name : 


AG_BE_VI11 


Len 


106 


Check: 


3500 


Weight 


: 1 


.00 


Name : 


AG_NG_92NG 


Len 


: 106 


Check: 


4859 


Weight 


: 1 


.00 


Name ; 


AGHU_GA_VI 


Len 


: 106 


Check : 


6173 


Weight 


: 1 


.00 


Name: 


AGU_CD_Z32 


Len 


106 


Check : 


9411 


Weight 


: 1 


.00 


Name: 


AJ_BW_BW21 


VLen 


106 


Check : 


6158 


Weight 


1 


.00 


Name: 


B_AU_VH_AF 


Len 


106 


Check : 


5007 


Weight 


r 1 


.00 


Name: 


B__CN_RL42_ 


Len 


: 106 


Check: 


4249 


Weight 


: 1 


. 00 


Name: 


B_DE_D31_U 


Len 


: 106 


Check: 


4572 


Weight 


1 


.00 


Name : 


B_DE_HAN__U 


Len 


106 


Check: 


6819 


Weight 


1 


.00 


Name : 


B_FR_HXB2_ 


Len 


106 


Check: 


5240 


Weight 


1 


.00 


Name : 


B_GA_Oyi_M 


Len 


106 


Check: 


5651 


Weight 


: 1 


.00 


Name: 


B_GB_CAM1_ 


Len 


106 


Check: 


5359 


Weight 


: 1 


.00 


Name: 


B_GB_GB8_A 


Len 


106 


Check : 


1955 


Weight 


: 1 


.00 


Name : 


B_GB_MANC_ 


Len 


106 


Check: 


6521 


Weight 


1 


.00 


Name: 


B_KR_WK_AF 


Len 


106 


Check : 


2320 


Weight 


1 


.00 


Name : 


B_NL_3202A 


Len 


106 


Check: 


4510 


Weight 


1 


. 00 


Name : 


B__TW_TWCYS 


Len 


106 


Check : 


5491 


Weight 


. 1 


.00 


Name : 


B_US_BC_LO 


Len 


106 


Check : 


3142 


Weight 


1 


. 00 


Name : 


B_US_DH123 


Len 


106 


Check : 


4669 


Weight 


1 


.00 


Name : 


B_US_JRCSF 


Len. 


106 


Check : 


4070 


Weight 


: 1 


.00 


Name : 


B_US_MNCG_ 


Len 


106 


Check: 


3291 


Weight 


1 


.00 


Name : 


B_US_P896_ 


Len: 


106 


Check : 


2280 


Weight 


1 


.00 


Name : 


B_US_RF_M1 


Len: 


106 


Check : 


3104 


Weight 


1 


.00 


Name : 


B_US_SF2_K 


Len: 


106 


Check : 


3857 


Weight 


1 


. 00 


Name : 


B_US_WEAU1 


Len 


106 


Check: 


3817 


Weight 


1 


.00 


Name : 


B_US_WR27_ 


Len 


106 


Check: 


3329 


Weight 


1 


.00 


Name : 


B_U5_YU2_M 


Len 


106 


Check: 


5184 


Weight 


1 


.00 


Name: 


BF1_BR_93B 


Len: 


106 


Check : 


3243 


Weight : 


1 


.00 


Name: 


C_BR_92BR0 


Len: 


106 


Check : 


7645 


Weight : 


1 


.00 


Name : 


C_BW_96BW0 


Len: 


106 


Check : 


5235 


Weight : 


1 


.00 


Name : 


V« Owl 7O0VT X 


jjen : 


lUo 


cnecK: 


6477 


Weight : 


1 


. 00 


Name: 


C_BW_96BW1 


Len: 


106 


Check: 


6400 


Weight 


1 


.00 


Name: 


C_BW_96BW1 


Len- 


106 


Check: 


2981 


Weight : 


1 


.00 


Name : 


C_ET_ETH22 


Len : 


106 


Check: 


8303 


Weight 


1 


.00 


Name : 


C_IN_93IN1 


Len: 


106 


Check: 


8376 


Weight: 


1 


.00 


Name : 


C_IN_93IN9 


Len : 


106 


Check: 


6231 


Weight: 


1 


.00 


Name : 


C_IN_93IN9 


Len: 


106 


Check : 


7626 


Weight : 


1 


.00 


Name : 


C_IN_94IN1 


Len: 


106 


Check : 


6889 


Weight : 


1 


.00 


Name: 


C_IN_95IN2 


Len: 


106 


Check: 


8199 


Weight: 


1 


00 


Name: 


CRF01_AE_C 


Len: 


106 


Check : 


4437 


Weight: 


1 


00 


Name: 


CRF01_AE_C 


Len : 


106 


Check : 


4082 


Weight: 


1 


00 


Name : 


CRF01_AE_C 


Len : 


106 


Check : 


3725 


Weight: 


1 


00 


Name : 


CRF01_AE_T 


Len: 


106 


Check : 


3201 


Weight : 


1 


.00 



364 



Name: 
Name: 
Name : 
Name : 
Name : 
Name : 
Name : 
.Name: 
Name : 
Name: 
Name : 
Name : 
Name : 
Name ; 
Name: 
Name: 
Name : 
Name : 
. Name : 
Name : 
Name : 
Name : 
Name : 
Name: 
Name: 
Name: 
Name: 
Name : 
Name : 
Name : 
Name : 
Name: 
Name : 
Name : 
Name: 
Name : 
Name : 
Name : 
Name : 
Name : 
Name: 
Name: 
Name: 
Name: 
Name: 
Name: 
Name : 
Name : 
Name: 
Name : 



CRP01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02_AG_G 

CRF02_AG_N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04_cpx_ 

CRF05_DF_B 

CRF05_DP_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx2 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 

D__CD_84ZR0 

DCD_ELI_K 

D_CD_NDK_M 

D_UG_94UG1 

F1_BE_VI85 

F1_BR_93BR 

F1_PI_FIN9 

F1_FR_MP41 

F2_CM_MP25 

F2iaj__BE_VI 

G_BE_DRCBL 

G_NG_92NG0 

G_SE_SE616 

H_BE_VI991 

H_BE_VI997 

H_CF_90CF0 

J_SE_SE702 

J_SE__SE788 

K_CD_EQTB1 

K__CM_MP535 

N_CM_YBF30 

0_CM_ANT70 

0_CM_MVP51 

0_SN_99SE_ 

0_SN_99SE_ 

U CD 83C 



Len : 

Len : 

Len: 

Len : 

Ii^n: 

Len: 

Len: 

Len: 

Len: 

Len: 

Len : 

Len : 

Len ; 

Len: 

Len: 

Len : 

Len: 

Len: 

Len : 

Len: 

Len: 

Len: 

Len: 

Len: 

Len: 

Len : 

Len : 

Len: 

Len: 

Len: 

Len: 

Len: 

Len: 

Len : 

Len : 

Len: 

Len : 

Len: 

Len: 

Len: 

Len: 

Len: 

Len: 

Len: 

Len: 

Len : 

Len: 

Len: 

Len: 

Len: 



106 
106 
106 
106 
• 106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 



Check : 

Check : 

Check: 

Check: 

Check: 

Check: 

Check : 

Check : 

Check: 

Check: 

Check: 

Check: 

Check : 

Check: 

Check : 

Check : 

Check: 

Check: 

Check: 

Check: 

Check: 

Check : 

Check : 

Check: 

Check: 

Check: 

Check: 

Check: 

Check : 

Check: 

Check : 

Check : 

Check: 

Check: 

Check: 

Check: 

Check : 

Check : 

Check: 

Check : 

Check : 

Check: 

Check : 

Check : 

Check: 

Check : 

Check : 

Check : 

Check : 

Check : 



3137 
3484 
3491 
2300 
2481 
2748 
4618 
400 
5979 
52 96 
4213 
952 
431 
6986 
8606 
5826 
5193 
5092 
3214 
3831 
4862 
3114 
4492 
9106 
5829 
2669 
4007 
2098 
4208 
4525 
5556 
4332 
5691 
4 047 
3839 
825 
4456 
2728 
3468 
5568 
4413 
3659 
4999 
4729 
8961 
7210 
8490 
726 
9615 
6063 



Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight : 
Weight 
Weight 
Weight 
Weight : 
Weight: 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight; 
Weight : 
Weight ; 
Weight; 
Weight: 
Weight: 
Weight : 
Weight : 
Weight : 
Weight : 
Weight : 
Weight : 
Weight : 
Weight : 
Weight : 
Weight : 
Weight : 
Weight: 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
Weight 
weight : 
Weight 
Weight 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 
1. 00 
1.00 
1.00 



00 
00 
00 
00 
00 
00 

do 

00 



1.00 



00 
00 
00 
00 
00 
00 
00 



1.00 
1.00 
1.00 
1.00 



00 
00 
00 
00 
00 
00 
00 
00 



1.00 
1.00 
1.00 



1 

00BW0762_1 MI ELIAAVDYRI 

00BW0768_2 ML ELTARVDYRL 

00BW0874_2 ML GLSEKAGYAL 

00BW1471_2 MI NLLERVDX.. 

0 OBWl 6 1 6_2 MLDLDYKV 

00BW1686_8 ...MEDVILS FIA.KIDYRI 

00BW1759_3 MID LSA.RVDYRI 

00BW1773_2 MLKLATIVDY ILAAKVDYRV 



GVA 
GVG 
GVG 
GVG. 
AVG, 
6IA. 
GVA. 
GIG. 



ALIIAL 
ALIVAI 
ALIVAL 
ALGIAL 
AFTVAL 
AIIVAL 
APIIAL 
ALXAAL 



IIAIWWTIA 
ILAIWWIWA 
XIVIWWTIV 
IIVIWWTIV 
ILAIWWILV 
ILAIIVWTIV 
IIAIWWTIV 
IITIWWIIV 



50 

YIEYRKLLKQ 
YIEYKELLRQ 
YIEYRKLVRQ 
YIEYRKLVRQ 
YREYRKLLRQ 
YLEYRKLVRQ 
YIEYRKLLRQ 
YREYRKLLRQ 
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00BW1783_5 ...IVDVIFS LTD.RVDYRI AVA.ALTIAL IIAIWWTIV YIEYRKLVRO 

nn»!!^«f^t WTKXKVDYRI AW.AFIVAL IIAIWWTIV YIEYRKLRKQ 

00BW1811_3 MLAIDYSL GVG.ALLVAL FIAIID rklVRQ 

00BW1859_5 ML ELTARVDYRL GVG.ALIVAL IIAIIVNTIA SLEYRKLKRQ 

00BW1880_2 MLS LMT.RVDYRI AVA.AFVIAL ILAIIVWTIA YLEYRKLVKQ 

00BW1921_1 MLD LAA.IVDYRI TIV.APAIAL FIAIIVWTIA YLEYRKLVRQ 

2u^°nlt-l DLIAKVDYRV GIG.ALIVAL IIAVWWIIA YIEYRKLLKQ 

00BW20e3_6 MID WTE.QVDYRI AIVXSFIVAL IIAIVIWTLA YIEYRKLSRO 

00BW2087_2 ML SLIERIDYRL GVG.ALIVAL IIVIIVWTIV YIEYRKLVRO 

00BW2127_2 ML DLAARVDYRL GVG.ALWAL IIAIIVWTIV YIEYRKLVRO 

00BW2276_7 M VDLGRVDYRL GVG.ALIVAL IIAIWWIIV YIEYRIoivRO 

00BW3 819_3 ML DLLTRVDYRL GVG.ALIVAL IIAIIVWTIA YIEYRKLLRO 

DLLAGVDYRL GVG.ALIIAL IIAIWWVIA YIBYKKWLKQ 

no»!^^o3H ^ LLE.KVDYRI GIA.AFTVAL LIAIIVWIIA YIEYRKLVRQ 

nllllUA " LDLTQIGYEL GIG.ALIVAL IIAIWWTIV YIEYRKVLRQ 

00BW3886_8 MLAAVDYRL GVG.ALTVAL ILVTTVWTIV YIEYRKLVRQ 

DLLAGVDYRI GVG.AFLVAL SIAIWWTIV YIEYRKLLRQ 

00BW3970_2 MF SLLERIDYRL GVG.ALLVAL IIAIWWAIV YIEYRKLVRO 

00BW5031_1 M FALFEVDYRL TIG.AFIVAL FLAIWWTIA YLEYRKLVRQ 

96BW01B21 ML ELIAKIDYRL GGG.ALIVAL SIAIWWIIA YIEYKKLIRQ 

ItZJ.ll SLAA.IDYRI GVG.AFWAL IIAIIVWIIV YIEYRKLVRQ 

^lllT'il ff^YRI- GVG.ALIVAF IIAIWWIIA YIEYRKLLRQ 

o«^?M! LLA.RVDYRI GLA.AFWAL LIAIIVWTIV YLEYRKLVRQ 
^ LIA.KVDYKI AVA.AFIIAL IIAIWWIIV YVEYRKLVKQ 

96BWI210 ML YLLEKVDYRL GVG.ALIIAL IIAIIVWTIA YLEYRKVLRO 

96BW1SB03 MVN FLAAKVDYRL GVG.ALIVAL IIAIWWSIV YIEYKKLLKO 

o«R«^^Ino SLLAKVDYRV GVG.ALIVAL IIAIIVWIIV YIEYRKLLRQ 

llllll^ I NLLAKVDYRL GVG.ALVIAL IIAIWWIIA YIEYRKLVRQ 

of^»M^i-! "^"^ WTA.RVDYRV AW.AFIVAL ILAIIVWIIA YLEYHKLSKQ 

ollZrVo-l ^, S^^^RI* GVG.ALIVAL IIAIIVWTIV YLEYRKLVRQ 

o««^M^,^f VLGEKEIYIL GIG.ALIVAL IIAIWWSIA YIEYRKLVRQ 

98BWMCI3_4 MSN WTA.RVDYRI AIA.AFIVAL IIAIWWTIV YIEYRKLSRO 

98BWMC14_a MLP LTE.GVDYRI GIA.AFAVAL FIAIIVWIIV YLEYrSvkq 

ISoJfl-J I!^ TVA.AFIVAL IIAIWWTIA YIEYRKLLRQ 

ffn^^^f- DLIARVDYRL GVG.ALIVAL IIAIIVWTIV YIEYRKLVKQ 

AFLARVDYRL GVG.AFIIAL IIAIIVWTIA YLEYRKLVR^ 

llZT.ll-^ *^ NLVARVDYRL GVG.ALIVAL IIAIWWTLV YIEYRKLVRQ 

99BW3932_1 MLENIDYRL GVG.ALIVAL IIVIIVWTIV YIEYRKLVRO 

99BW4642^4 ML DLTARVDYRL GVG.ALIVAL IIAIWWTIV YLEYRKLORO 

lll2ltl-l NLIARVDYRL GVG.ALIIAL IIAIWWTil ^SSJrSlKQ 

99BW4754_7 ML.ELDYRI GXA.AFIIAL IIAIWWTIV YIEYRKLRRO 

"^'JJ^^i^-^ MF NLAARVDYRL GVG.ALVIAG IIAIWWTIV YIEYRKLSRO 

^orZ-ll^ MSPLAILS IVG. .LWAS ILAIWWTW FIEYRKIKKQ 

ot^ MLPLVILA IVG. .LIVAL ILAIWWTIV FIEYKKIKKQ 

MNSLQILS IVG..LIVAF ILAVWWTIV FIEYKKIKKQ 

A nv Q^L n MQALBISA IVG. .LIVAF lAATWWTIV YIEYRKIRKQ 

J-JH^^ a MTPLXIYA IVA. .LVWF VIXXWWTIV GIXYXXLLKQ 

a-«-c«ca MSPLEISA IVG. .LIVAL ILAIAVWTIV GIEYKKIRKQ 

■HH^^ff MQSLVILA IVA. .LVWL IIAIWWTIV FIEWGRLRRQ 

^-!;-!iZ" MLPLSTIWA IIG. .LIVAL ILAIWWTIV GIEYKKLLKQ 

«-of-ff»! MIPLQIWA lAG. .LIVAL ILAIIAWTIV GIEYEKLLKQ 

*-:f-fff" "SA LEISALEIWS IVG. .LWAL ILAIWWTIV GIECKRLQKQ 

MTPLEIWA IVG. .LVWS IIAIWWTIV GIEYKKLLKQ 

MMof,^^ MSPLEIWA IVG. .LIVAL ILAIWWTIV GLEYKKLKRQ 

a-^r-Txf^ MQLLEICA WG. .LWAL IIAIWWTIV GIEYKKLLKQ 

MTPLEIWA ITG. .LIVAL ILAIWWTIV GIE.KKLLKQ 

^o-D«-™ MLNLNYBL AVG.ALIVAL IIAIWWTIV YVEYRKLLRQ 

MTSLEIYA IVA. .LIVAL IIVIWWTLA GIEYKKLLKQ 

Arn^p cr! DLLAEIDYRI GVG.AFIIAL IIAVWWIIA YIEYRKLVKQ 

ACD_SE_SE8 MQPLEICS IVG. .LIVAI ILAIVAWTIV GIEIKKLLRQ 
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B_GA_OYT_M 
B GB CAMl 



IVG. .LLVAL IIAIWWTIV GIEYKRLLRQ 
GIG.ALIVAF IIVIWWTIV YLEYRKLVKQ 
IVA..LWTL IIAIWWTIV FIEIRKIRRQ 
.LIVAF lAAIIVWTIV FIEYRKIRKQ 

.LWAA lAAIWWTI KIKKQ 

GIG.ALWAF IIAIWWTIA YIEYRKLLRQ 
IVG. .LIVAV LAAIWW. . . . lEYRKIRKE 
IVG..VIVAI FLAIWWTIV YIEYKRLVRO 
IVA. 

MQALTILA IVA, .LWVA IIAIWWTIV LLEYRKILRQ 
.LVWA IIAIWWTIV FIEYRKILRQ 



t^°c!\^^« Ei.l^QVDYRI GVG.ALILAL FIAIWWIIA YLEYRKLVRQ 

JSJeIse" :::::::::: ^^^"^ viaiwwtiv fieyrr.erS 

ADHK_NO_97 MYILGI 

ADK_CD_MAL IQPLVH4A 

AG_BE_VI11 MQSLEIAA WG 

AG_NG_92NG MQSLEIAA lAG 

AGHU__GA_VI MYILGI 

AGU_CD_Z32 MQFLEIAS 

AJ_BW_BW21 MRPLQIAA _ . _ 

!-n!r-^7r MQSLQIVA IVA..LVwi ilA^^T^V P^BY^li^Q 

B_CN_RL4 2_ MQALTILA IVA, 

B_DE_D31_U MQSLQVAA IVA. 

MLSLQIAA IVA. .LWAA IIVIWWTIV VIBYRKLLRQ 

B_FR_HXB2 TQPIPIVA IVA. .LWAI IIAIWWSIV IIEYRKILRQ 

lYSLQILA IVA..LWVT IIAIWWTIV LLEYRKILRQ 
.MLPLQIA IVA. .LVWA IIAIWWTIV FIEYRKIRRQ 

R-pu-M^Mn ^^^^^ IVA..LWAG IVAIWWIIV FIEYRKILKK 

R-^-^no IVSLQIVA IVA, .LVWT IIAIWWTIV FIEYRKILRQ 

R~m-^9n^r MQLLAILA IVG.. LWAA ILAIWWFIV FIEYKKILKQ 

b:™:™Ss Jil - -^--^^ haiwwsiv fieyrkilrq 

B_US_BC_1.0 MQPIQIAA IVA 

B_US_DH123 MQPLVILA IVA 

B-Ss-iScf ''^"'^'"^ IVA..LWAG il-AilWS^V LLEYRKILRQ 

BiutSS: [.llZl^ "Z: '"""^ ""^"'^ • 

B_US_RF_M1 MQSLEILA IVA. 

B_US_SF2_K MQSLQILA IVS . 

R-n^WP^^^ MQSLQILA IVA. .LWAG IIAIWWSIV LIEYRKILRQ 

B-n?-J,TrM -MPLYIIA WA. .LVLAA IIAIWWTIV FIEYRKILRQ 

BF? S^^Tp LQSLQVLA IVA..LWAT IIAIWWTIV FIEYRKILRQ 

C BP Q^RPO ^ ^' IGLAALIAAL IIAIWWTIA YIEYRELVRQ 

C-bS-96b2S ^ GVG.ALIVAL IIVIIVWTIA YIEYRKLVRQ 

C-bKc™? SLAARVDYRI GVG.AFIVAL IIAIIVWTIV YIEYRKLVRQ 

?"bS-^Swi T ^^•'^^KI AVA.AFIIAL IIAIWWIIV YVEYRKLVKQ 

C_BW_96BW1 ML YLLEKVDYRL GVG.ALIIAL IIAIIVWTIA YLEYRKVLRQ 

C ET ETHPP M,, ^Jt^'^'''' G^°-^IVAL IIAIWWSIV YIEYKKLLKQ 

-?^-o™Mi VIV.AFIVAL IIAIWWTIA YIEYRKLLRQ 

IIAIWWTIV YIEYRKLVRQ 



.LWAA IIAIWWTIV LLEYRKILRQ 

.LVWG IIAIWW KILRQ 

.LWAL IIVIWWSIV LIEYRKILRQ 



.LWAA IIAIWWSIV FIEYRKILRQ 
.LWAA ILAIWWTIV GIEIRKTLRQ 
• LVWA IIAIWWTIV LIEYRKILRQ 



rKT-"".^' "T. ^^f^!?^' IIAIWWSIV YIEYKKLLKQ 

C_IN_93IN1 MIDLYRL GVG.ALIVAL 

C__IN_93IN9 MLDLDYKL AVG.ALIVAL 

C_IN_93IN9 IIDLDYRL 

C_IW_94IM1 MLDLKL AVG 

C IN 95IN2 . _ MVKrT.nvw-T. nwr- 



CRFOl 


-AE 


_C 


CRFOl 


Iae] 


JC 


CRFOl 


]]ae] 


JC 


CRFOl^ 


-Ae] 


_r 


CRFOl' 


Iab] 


It 


CRFOl] 


"ab] 


"t 


CRFOl] 


~ae] 


't 


CRFOl] 


~ak] 


't 


CRFOl] 


]^ae' 


't 


CRFO2] 


-AG^ 


y 


CRF02^ 


_AG^ 


"f 


CRF02^ 


-AG] 


^G 


CRFO2] 


"ag~ 


]n 


CRFO2] 


'ag' 


"s 


CRF02~ 


_AG S 


CRF03^ 


]ab]]]r 



IIAIWWIIA YIEYRKLVKQ 
GVG.ALIVAF IIAIWWTIV YIKYRKLLRQ 
^ ALIVAL IIAIWWTIV YIEYRRLVKQ 
ALIVAL IIAIWWTIV YIEYRKLVQQ 



.RLPLHICA IVG..LIVAL IIAIWWTIV AIEYKKLRRQ 
.MLPLQISA IVR..HVAL ILAIWWTLV AIEYRILR.Q 
.MSPLEISA IVG..LIVAI ILVIWWTIV AIEFKKILGQ 
.MSPLEISA IVG..LIVAL ILAIWWTIV AIEFKKILRQ 
. -MHLWKLA IVG.. LLVAL ILAIWWTIV AIEFKKILRQ 
-MTPLEISA WG..LIVVL ILAIWWTIV GILKKILR Q 
.MTPLEISA IVG..LIVAL ILAIWT.IV AIEVKKILRQ 
.MTPLQISA IVG..LIVAL ILAIWT.IV IIEYKKILKQ 
.MQSLEITA IVG..LWAF lAAIWWAIV FIEYRKIRKQ 
.MKSLEIAA IVG..LWAI lAGIWWTIV VIEYRKIRKQ 
.MQSLEIAA IVG..LWAF lAAIWWIIV YIEYRKIRKQ 
.MQPLTITA IVG..LWAF lAAIWWSIV YIEYRKIRKQ 
.MNSLDIVA IVG..LWAF lAAIWWTIV YIEYRKIRKQ 
.MQPLAVAA IVG..LWAF ILAIWWTIV FIEYRKIRKQ 
■ MQSLAIAA IVA.. LVWG IIAIWGSIV FIEYRKILRQ 
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CRP03_AB_R MQFLVIAA IVA..LWGG IIAIWWSIV FIEYRKILRQ 

CRF04_cpx_ MLFWEIWA IVG . . LWAL IIVIWWTLV FIEYKKLRRQ 

CRF04_^cpx_ M SSLSSLEIWT IVA..LIVAL IIAIWWTIV YIEYKKLQRQ 

CRF04„cpx_ M SSMSSLQVWA ITA. .LIVAL IIAIIVWTIA LIEYRKLLRQ 

CRF05_DF_B MSDLLT lAVVALIVAL IIAIWWIIV YIEYKKLVRQ 

CRF05_DF_B MSDLLA VAIAAFIVAL IIAIWWTIV YLEYRKLVRQ 

CRF06_cpx_ MQALEIAA IVG..LWAF LAAIWWTIV FIQYREIRKQ 

CRF06_cpx_ MQSLEISA IVG..LWAF LAAIWWTIV FIQYREIRKQ 

CRF06_cpx__ MQPLEISA WG..LIVAF LAAIWWTIV YIQYREIRKQ 

CRF06_cpx_ MQPLEISA IVG..LIVAF LAAIWWTIV FILHRQIKKQ 

CRFll_cpx_ MIPLQIAG IVA. .LIVAA IIVIIVWTIV FIEYRKLLKQ 

CRFll_cpx_ MITLRTVK HSS . . ISQHL LIAIIVWTIA GIEYRRLLRH 

D_CD_84ZR0 MQSLQILA IVA..LVLAL IIAIWWTIV FIEYRRIKRQ 

D_CD_ELI_K MQPLGIIA lAA. .LWAI ILAIWWTIV FIEYRRIKKQ 

D_CD_NDK_M MQPLVIIA lAA. .LWAI IIAIWWTIV YIEYRRIKRQ 

D_UG_94UG1 MQPLEILA IVA..LWAL ILAIWWTIV FIECKKLRRQ 

F1_BB_VI85 MSYLLA IGIAALIVAL IIAIWWTIV YIEYKKLVRQ 

MSNLLA IGIAALIVAL IITIWWTIA YIEYKKLVRQ 

F1_FI_FIN9 MSDLLA ITIVAFIVAL IIVIWWTIV FIEYKKLVRQ 

F1_FR__MP41 MSNLYV LSIVAFIIAL IIAIWWTIV FIEYKKLLRQ 

F2_CM_MP25 MSLSLI WIAAYIWL ILAIIVWTIV YIEYKKILRO 

F2KU_BE_VI MNL.LL VGIGALIVAF LLAIWWTIA YLEYRKVLKQ 

G_BE_DRCBL MQPLEISA IVG..LIVAS lAAIWWTIV FIEYRKIRKQ 

G_NG_92NG0 MQALEIS LIVAF lAATIVWSIV FIEYRKIRKQ 

G_SE_SE616 MQSLVILA IVG.. LIVAF lAAIWWTIV FIEYREIRKQ 

H_BE_VI991 MNILGI GIG.ALWAF IIAIWWTIA YIEYRKLK.Q* 

H_BE_VI997 MYITGI GIG.ALTVAF IIAIWWTIV YIEYRKLVKQ 

H_CF_90CF0 MYILGL GIG.ALWTF IIAVIVWTIV YIEYKKLVRQ 

J_SE_SE702 MVSLQIVA IVA. .LIVAF FLAICVWTIV YIEYKKLLRQ 

J_SE_SE788 MIPLQIAA IVA. .FIVAI PLAIGMWTIV YIEYKKLLRQ 

K_CD_EQTB1 MVPLT VGIIALVAAL ILAIIVWTIA YLEYRKWRQ 

K_CM_MP535 MVSLA ISIVALWAL ILAIIVWTIV YIEYRKLVKQ 

N_CM_YBF30 MLS LGFIALGAAV SIAVIVWALL YREYKKIKLQ 

O_CM^ANT70 MHHRDLLA III..ISALL FINVILWGFI LRKYLEQKEQ 

0_CM_MVP51 MHQENLLA LIA, .LSALC LINVLIWLFN LRIYLVQRKQ 

0_SN_99SE_ MHHRDLLA LIT..TSALL LTNWLWTFI LRQYLKQKKQ 

0__SN_99SE_ MHHRDLLT LII..ISALL LTNVILWAFI LRQYLRQKKQ 

^-^^ MSILQIVA IVA..ITVAL ILAIWWTIV YIEYKRLLRQ 

51 

00BW0762_1 KKIDR L IKRIIERAED SGNESDGD.H EEL STM VDMGHLRLLD 

00BW0768_2 RKIDW L IKRIRERAED SGNESEGD.T EEL . . . , STM VDMGQLRLLD 

00BW0874_2 RKID L IKRIRERAED SGNESDGD.T EEL STM VDMGNLRLLD 

00BW1471_2 KKIDQ....L VKRIREREED SGNESDGD.I EEL STM VDMGHLRLLD 

00BW1616_2 KRIDN. . . .L IKRIRERAED SGNESDGD.T EEL. . . .STL VDMGNLRLLD 

00BW1686_8 RKIDR L lERIKEREED SGNESEGD.T EEL ATM VDMGQLRLLD 

00BW1759_3 RKINW L lERIRERAED SGNESEGD.T BEL. .. .ATM VDMGHLRLLH 

0OBW1773_2 KKIDR V LEKIRERAED SGNESEGD.L EEL STL VDVEHLRLVD 

00BW1783_5 RKIDR L lERIRERAED SGNESDGD.Q EEL STM VDMGHLRLLD 

0OBW1795_6 RKINW L lERIRERAED SGNESDGD.Q EEL ATM VDMGHLRLLD 

00BW1811_3 AKIDK I IKRIRERAED SGNESEGD.I EEL STM VDMGHLRLMD 

00BW1859_5 RKIDW L IKRIRERAED SGNESEGD.T EEL ATM VDMGHLRLLD 

0OBW1880_2 KKIDW L lERIRERAED SGNESDGD.H EEL STM VDMGHLRLLD 

00BW1921_1 RKIDR L IKRIRERAED SGNESEGD.T EEL ATM VDMGQLRLLG 

OOBW2036_1 RKIDW L IKRIRERAED SGNESEGD.I BEL ATM VDMGHLRLLD 

00BW2063_6 RKIDW.... L IKRIRERAED SGNESDGD.H EEL ATM VDLGHLRLLD 

00BW2087_2 RKLDW L VKRIRERAED SGNESDGD.V EEL STM VDMGHLRLLD 

00BW2127_2 RKIDW L IKRIGERAED SGNESEGD.T EEL ATM VDMGHLRLLD 

00BW2276_7 RKIDW L VKRIRERAED SGNESEGD.T EEL ATM VDMGHIRLLD 

00BW3819_3 RKIDW L IKRIREREED SGNESEGD.T EEL AAM VDMGHLELLG 
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00BW3842_8 
00BW3871__3 
00BW3876_9 
00BW3 886_8 
00BW3891_6 
00BW3970_2 
00BW5031_X 
96BW01B21 
96BW04 07 
96BW0502 
96BW06_J4 
96BW11_06 
96BW1210 
96BW15B03 
96BW16_26 
96BW17A09 
96BWM01_5 
96BWM03_2 
98BWMC12_2 
••98BWMC13_4 
98BWMC14_a 
98BWM014_1 
98BWM018_d 
98BWM036_a 
98BWM037_d 
99BW3932_1 
99BW4 642_4 
99BW4745_8 
99BW4754_7 
99BWMC16_8 
A2_CD_97CD 
A2_Cy_94CY 

A2D 97KR 

A2G_CD_97C 

A_BY_97BL0 

A_KE_Q23_A 

A_SE_SE6 59 

A_SE_SE7 25 

A_SE_SE753 

A__SE_SE853 

A_SE_SE889 

A_SE_UGSE8 

A_UG_92UG0 

A_UG_U455_ 

AC_IN_213 0 

AC_RW_92RW 

AC_SE_SE94 

ACD_SE_SE8 

ACG_BE_VI1 

AD_SE_SE69 

AD_SE_SE71 

ADHK_N0_97 

ADK_CD_MAIi 

AG_BE_VI11 

AG_NG_92NG 

AGHU_GA_VI 

AGU_CD_Z32 

AJ_BW_BW21 

B_AU_VH_AF 

B cm RL42 



KKIDW. 

RKIDW. 

RKIDR. 

RKIDW. 

KRIDR. 

RRLDW. 

RRIDQ. 

RRINW. 

RKIDW. 

RKIDR . 

RKIDW . 

RKIDW . 

RRIDR. 

KNIDW. 

KKIDR. 

RKLDE. 

RKIDC . 

RKINW. 

RRIDQ. 

RKIDR. 

RKIDW . 

RKIDC. 

RKIDW. 

KKIDR. 

RKIDQ. 

RKIDW . 

RRIDW. 
KKIDW. 
RKIDR . 
RKINE. 
RKIDW . 
RKIDW. . 
NKIDW, . 
KRIER . , 
RKIDR . . 
RKIDR . . 
R . KDR . . 
RKIDK . . 
KEIDG . . 
RKIDR. . 
RKIDR . . 
RKIDR , . 
RKIDR . . 
KKIDR . . 
RKIDR . . 
RKIDR . . 
RKIDW . . 
KKIDR . . 
RKIDW. . 
KRIDW . . 
RKIDR . . 
KRIDQ . . 
RKIDR . . 
KKIEK. . 
EKIDR . . 
RKIDW. . 
KKIEY. . 
KKIDR. . 
RKIDR. . 
RKIDR. . 



. .L lERIRERAED NGNESEGD . T EEL. 
.L IKRIRERAED SGNESEGD.T EEL. 
.L IKRIRERAED SGNESEGD.I EEl! 
.L IKRIRERAED SGNESEGD.I EDL. 
.L lERIRERAED SGNESEGD.I EEl! 
.L VKRIRERAED SGNESEGD.N EEL. 
■L VKRIRERAED SGNESDGD.T EEL. 
.L lERIRERAED SGNESEGD.T EEL. 
.L VKRIRERAED SGNESDGD.T EEL. 
.L IRKIRERAED SGNESDGD.I EEL. 
.L IKRIRERAED SGNESEGD.T EEL. 
.L lERIRERAED SGNESDGD.H EEL. 
.L VERIREREED SGNESEGD.I EEL: 
.L IKRIRERAED SGNESEGD.T EEL. 
.L lERIRERAED SGNDSEGD.I EDl! 
.li VKRIRERAED SGNESDGD.I EEL. 
■L IKRIRERAED SGNESDGD.Q EEL. 
.L VKRIRERAED SGNESEGD.T EEL. 
.L IKRIGERAED SGNESDGD.T EEL. 
.L IKRIRERAED SGNESDGD.Q DEL. 
.L lERIRERAED SGNESEGD.T EEL. 
.L IKRIRERAED SGNESDGD.T EEL. 
.L IKRIRERVBD SGNESDGD.T EEL. 
.L lERIRERAED SGNESEGD.T EEL. 
.L VKRIRERAED SGNESEGD.I EEL. 
.L IKRIRERAED SGNESEGD.T EEL. 
-L IKRIRERAED SGNESEGD.T EEL. 
.L IKRIRERAED SGNESEGD.T EGL. 
.L lERIRERAED SGNESDGD.Q EEL. 
.1 IKRIRERAED SGNESDGD.M EEL. 
.L LBRISERAED SGNESDGD.T EEL. 
.L IKRISBRAED SGNESDGD.T EEL. 
.L IKRISERAED SGNESEGD.T EEL. 
.L LDRIGERAED SGNESEGD . A EEL. 
.L XERXXXRAED SGNESEGD. A XEL. . 
.L lERIRERAED SGNESDGD.T EEL. < 
lERIRERAED SGNESDGD.T EEL.. 
VERIRERAED SGNESDGD.T NEL. , 
VERIABRABD SGNESDGD.T EEL.. 
lERIRERAED SGNESEGD.T EEL.. 
IRRISERAED SGNESDGD . T DEL 
lERIRERAED SGNESDGD.T EEL., 
VDRIRERAED SGNESDGD . R EEL.. 
LNRIRERAED SGNESDGD.T EEL.. 
IKRIRERAED SGNESEGD.T EEL.. 
IKKIRERAED SGNESDGD.I DEL.. 
IKRIRERAED SGNESDGD.T EEL.. 
lERIRERAED SGNESDGD.T EEL.. 
VKRIRERAED SGNESEGD . T EEL 
IDRIRERAED SGNESEGDRD ELS 
LDRIRVRAED SGNESDGD.T EEL.. 
lERIRERAED SGNESDGD.T EEL.. 
IDRIRERAED SGNESEGDTE ELS.. 
PDRIRERAED SGNESEGD.T DEL.! 
LDRIRERAED SGNESEGD.T EEL.. 
IRRISERAED SGNESDGD.T EEL.. 
IDRIRKRAED SGNESEGD.T EEL.. 
IDRIGERAED SGNESDGD.T DEL.. 
IDRIAERAED SGNESEGD. Q EEL.. 
IDRIRERAED SGNESDGD.Q EEL.. 



.L 
-L 
.L 
.L 
.L 
.L 
.L 
.L 
.L 
• L 
.L 
.L 
.L 
.L 
.1 
.L 
.L 
.L 
.L 
.L 
.L 
.1 
.L 
.L 



. . .ATM VDMGHLRLLD 
. . -ATM VDMGQLRLLD 
. . .EAI VDjMGHLRLLG 
. . .AMV VDMGQLRLLD 
. . - STM VDMGHLRLLD 
. . . STV VDLGHLRLLD 
. . . STM VDMGHLRLLD 
. . . STM VDMGHLRLLD 
. . . STM VDMGHLRLLD 
- . . SAM VDVGHLRLLD 
. . -ATM VDMGQLRLLD 
. . . STM VDMGHLRLLD 
. . . STM VDMGHLRLLD 
. . .ATM VDMGHLRLLD 
. . . STM VDMDHLRLLD 
, . . STM VDMGHLRLLD 
. .-.ATM VDMGRLRLLD 
. . -ATM VDLEHFGLLD 
. . . STL VDMGHLRLLD 
. . -ATM VDMGHLRLLD 
. . -ATM VDMGQLRLLD 
► . . STM VDMGNLRLLD 
. . . STL VDMGNLRLLD 
. . . STM VDMGHLRLLD 
. . . STM VDMGNLRLLD 
. . ATM VDMEHLRLL . 
. .ATM VDMGHLRLLD 
. . STM VDMEHLRLLD 
. . SAM VDMGHLRLLD 
. . STM VDLGHLGLLD 
. , SKM VGMGNLGFWD 
. . SAL VERGHLDFGD 
. . STL MEMGNLDFGD 
. . AKL VEMGGFDPWV 
. . STL MEVXNYALLD 
. - STL IDMGDYDLGD 
. . SAL lEMGNYNLGF 
. .AAL lEMGNYNLGD 
..STL lEMGNYDLGV 
. . SAL lEMGNYDLGN 
..AKL VEMGNYDLGD 
. .STL lELGDYDLGD 
. . SLL VDMGDYDLGD 
-.SLL VEMGNYDLGV 
. . STM VDMGQLRLLD 
. . SKL VGVGNYDLGD 
. . STM VDMGHLRLLD 
-.AAL VEMGNYDPGD 
. . STM VDMGELRLMD 
. . EL . VEMGHPAPWD 
. . SKL IDMGNYDLGD 
- . SEL VEMGRLNLGY 
. . KL . VEM6HDAPWD 
. .ATL VERGNFDPWV 
. . ATL VDMVDFDPWV 
. . STL VEMGNHNPGY 
. . STL MEMGDFHPWV 
. . HKL VEMGPHDLWN 
. .AAL VEMGHHAPWD 
. . SAP MEMGHHAPWP 



369 



B_DE_D31_U 

B_DE_HAN_U 

B_FR_HXB2_ 

B_GA_OYI_M 

B_GB_CAM1_ 

B_GB_GB8_A 

B_GB_MANC_ 

B_KR_WK_AF 

B_ML_3202A 

B_TW_TWCYS 

B_US_BC_LO 

B_US_DH12 3 

B_US_JRCSF 

B_^US_MNCG_ 

B_US_P896~ 

B_US_RF_M1 

B_US_SF2_K 

B_US_WEAU1 

B_US_WR27_ 

B_US_YU2_M 

BF1_BR_93B 

C_BR_92BR0 

C_BW_96BW0 

C_BW_96BW1 

C_BW_96BW1 

C_BW_96BW1 

C_ET_ETH22 

C_IN_93IN1 

C_IN_93IN9 

C_IN_93IN9 

C_IN_94IN1 

C_IN_95IN2 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_C 

CRF01_AE_T 

CRF01_AEjr 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF01_AE_T 

CRF02_AG_F 

CRF02_AG_F 

CRF02_AG_G 

CRF02_AG_N 

CRF02_AG_S 

CRF02_AG_S 

CRF03_AB_R 

CRF03_AB_R 

CRF04_cpx_ 

CRF04_cpx_ 

CRF04_cpx_ 

CRF05_DF_B 

CRF05_DF_B 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRF06_cpx_ 

CRFll_cpx_ 

CRFll_cpx_ 



RKIDR , 
RKINR. 
RKIDR . 
RKIDR. 
KQVDR. 
KKIDR. 
RKIDR, 
KKIDR . 
RKIDR . 
RKIDR . 
RKIDR. 
KKIDR. 
RKIDR. 
RKIDR. 
RKIDR. 
KKIDR. 
R.IDR, 
RKIDR . 
RKIDR. 
RKIDR . 
RKINR . 
RRIDW. 
RKIDW. 
RKIDW. 
RRIDR. 
KNIDW. 
RRIDR. 
SKINW. 
RKIDW. 
RRIDW. 
RKIDW. 
RKIDW. 
RKIDR. 
RKIDR . 
RKIDR . 
RKIDR. 
RKIDR. 
RKIDR, 
RKIDR. 
RKIDR. 
RKIDR. 
KKIDK. 
KKIDK. 
KKIDK. 
KKIDR. 
KKIDR. 
GKIDK. 
RKIDR. 
RKIDR. 
RRIDS. 
RKIDR. 
RKIDR . 
RKINR. 
RKINR. 
KKIEK. 
RKIEK. 
KKIEK. 
KKIEK. 
KKIDR. 
R 



. L IDRIIERAED 
.L IDRLTERAED 
. L IDRLIERAED 
.L IDRIRERAED 
.L IDRIIERAED 
.L IDRIIERAED 
.L IDRIRERAED 
.L IDRIRERAED 
. L IDRIAERAED 
.L IDRIRERAED 
.L IKRISKRAED 
.L IDRIREEIAED 
.li IDKIRERAED 
.1* IDRISERAED 
.L IDRIREREED 
.L IDRIRERAED 
.L IDRIREKAED 
.L IDRIRDRAED 
. L IDRIRERAED 
.L INRITERAED 
.L YKRIRERAED 
.L VKRIKERAED 
.1* VKRIRERAED 
•L lERIRERAED 
.L VERIREREED 
. li IKRIRERAED 
. L IKRTRERAED 
.L IKRIRERAED 
.L IKRIRERAED 
.L IKRIRERAED 
.L IKRIRERAED 
.L IKRIRERAED 
-L lERIRERAED 
.L VQRISERAED 
.L lERIRERAED 
.L VKRIRERAED 
•L VKRIRERAED 
li VKRIREREED 
L VKRIiElERAEP 
l» VKRIRERAED 
I* IKRIGERAED 
L LDRIRERAED 
L LDRIRERAED 
L LDRIREREED 
L LDRIRERAED 
L LDRIRERAED 
L LDRIRERAED 
L IDRIRERAED 
L IDRIRERAED 
L YNRIRERAED 
L YKRIRERAED 
L CKRIIERAED 
L YKRIRERAED 
L YKRIRERAED 
L LDRIRERAED 
L LNRIRERAED 
L LDRIRERAED 
L LDRIREREED 
L IDRIRERAED 
K DRLRIRRAED 



SGNESEGD. Q EEL. 
SGNESEGD. Q EEL. 
SGNESEGEIS ALV. 
SGNDSEGD.Q EEL. 
SGNESEGD. Q EEL. 
SDNESEGD.Q EEL. 
SGNESEGD. Q EEL. 
SGNESEGD. Q EEL. 
SGNESEGD. Q EEL. 
SGNESEGD. Q DEL. 
SGNESEGD. Q EEL. 
SGNESDGD. Q E^L. 
SGNESEGD. Q EEL. 
SGNESEGD. Q EEL. 
SGNESEGD. Q EEL. 
SGNESDGD, E EEL. 
SGNESEGD. Q EEL. 
SGNESEGD -Q EEL. 
SGNESEGD. Q EEL. 
SGNESDGD. Q EEL. 
SGNESEGD. A EEL. 
SGNESGGD.T EEL, 
SGNESDGD. T EEL. 
SGNESDGD. H EEL. 
SGNESEGD. I EEL. 
SGNESEGD. T EEL. 
SGNESDGD. T EEL. 
SGNESEGD. T EEL. 
SGNESEGD. T EEL. 
SGNESEGD. T EEL. 
SGNESEGD. T EEL. 
SGNESEGD. T EEL. 
SGNGSEGD.T NEL. 
SGNESEGD. T EEL. 
SGNESEGD. T DEL. 
SGNESEGD. T DEL. 
SGNESEGD. T DEL. 
SGNESEGD. T DKL, 
SGNESEGD. T DEL. 
SGNESEGD. T DEL. 
SGNESEGD. T DEL. 
SGNESDGD. A EEL. 
SGNESDGD. T EEL. 
SGNESEGD. A EEL. 
SGNESDGD. T EEL. 
SGNESDGD. T EEL. 
SGNESDGD. T EEL. 
SGNESEGD. Q E. . , 
SGNESEGD. Q E. . . 
SGNESDGD . A EEL . 
SGNESDGD , T EEL . 
SGNDSDGD , T EEL . 
SGNESEGD . A EEL , , 
SGNESEGD. A EEL. . 
SGNESEGD . T DEL . . 
SGNESEGD . T EEL . , 
SGNESEGD . T DEL . , 
SGNDSEGD . T EEL . , 
SGNESEGD . T EEL . . 
SGNESEGD. T EEL. , 



SAL VEMGHHAPWD 
SAL VERGHLAPWD 
EMQ VEMGHHAPWD 
SAL VEMGHHAPWD 
SAL MEMGHNAPWD 
SAL VEMGHHAPWD 
SEL VEMGHLVPWD 
SAL VEMGHHAPWD 
SAL VEMGHHAPWD 
SAL VEMGYHAPWD 
SAL VEMGHHALWD 
SAL VERGHLAPWD 
SAL VERGHLAPWD 
SAL VGMGHDAPWV 
AAL ERG.HLAPWD 
SAL VEMGHHAPWD 
SAL VEMGHLAPWD 
SAL VEMGHHAPWD 
SAL MENGHHAPWD 
SAL VERGHLAPWD 
AAL GEMQPFIPGD 
ETM VDMGHLRLLD 
STM VDMGHLRLLD 
STM VDMGHLRLLD 
STM VDMGHLRLLD 
ATM VDMGHLRLLD 
STM VDMGNIiRLLD 
STM VDMGRLRLLD 
STM VDMGRLRLLD 
STM VDMGHLRLLD 
STM VDMGRLRLLD 
STM VDMGRLRLLD 
ATL VEVGDFDPWV 
AKL VEMGDFDPWV 
AKL VEMGDFDPWV 
AKL VEMGDFDPWV 
AKL VEMGDFDPWV 
AKL VEMGDFDPWV 
AQL VEMEDFDPWV 
AKL VEMGDFDPWV 
AKL VEMGDFDPWV 
STL MEMGYD.HIL 
STL LEMGYD.NIL 
SKL MEMGHD.FWI 
STL MEMGYE.YIL 
STL MEMGYD.NIL 
STL LEMGYDNAAL 
.AL MEMGHLVPWD 
•AL MEMGHLAPWD 
STL VGMGNFDPWV 
STL VGMGDFDPWV 
STL VDMGDFHPLV 
AAL GEVGPFIPGD 
AAL GEMGPFIPGN 
ATL MEMGDFDPWV 
AAP MEMGNFDPWV 
ATL MEMGNFDPWV 
ATL MEMGNFDPWV 
ARL VEMGPHDQWN 
AQL VEM6PHDLWN 



370 







T 

* . ij 


lURlREREED 


SGNESEGDKE 


ELS . . 


. .TL. 


VEMGHHAPWD 




PD TT\r* 


T 

. . ]j 


LiDR I TERAED 


SGNESEGDRE 


KliS . . 


. , KL. 


VEMGHHAPWD 




P WTHP 


T 

. . li 


X DR I RERAED 


SGNESEGERS 


ELS - . 


. .KIj. 


VEMGHHAPWD 






T 


X DR X RERAED 


SGNESEGDKE 


ELS . . 


. .AL. 


VEMGHDAPWD 


fx X3IL 


DVT KTV 


. . L 


YKRIRERAED 


SGNESEGD.A 


BEL. . 


. .AAL 


GEMGPFIPGD 




P VTliTD 


. . Ij 


YKRXSERAED 


SGNBSEGD.A 


BEL. . 


. .AAL 


GEVGPFIPGD 


PI FT PTMQ ■ 


Plf TMP 


• . L 


YXRXRERAED 


SGNESEGD.A 


EEL. . 


. .AAL 


GKMGPFIPGD 


Fl FR MP4 1 


PlfTMP 




xh.KX RERAED 


SGNESEGD . A 


EEL . . 


. -AAL 


GEMGSFISGD 


F!? PM MP*?*? 


VPTMU 
JVK.XJ>IK . . 


T 

. . Li 


YERI lERAED 


SGNESEGD . A 


EEL. . 


. .AAL 


GEVGPLIPGD 


P2K1T RF VT 


ERINQ . . 


. ,h 


YNRXjIERAED 


SGNESEGB . A 


EEL. . 


. .AAL 


GEVGHLVLGN 


G RF DPPRT. 


KRIEK. . 


. .L 


LiDR I RERAED 


SGNESEGD.T 


BEL. . 


. .ATL 


MELGDFDPWV 


G NR <3'?WGn 


KKIEK. . 


, .L 


IjD R I RERAED 


SGNESEGD .T 


EEL. . 


. .ATL 


MEMGDFDPWV 


G ^F QFf^l 


KRIGK. . 


. .L 


XiDRXRERAED 


SGNESDGD . T 


BEL. . 


. .VTL 


VEMGDFDPWV 


H BE VI 9 91 


RKIDR. . 


. .L 


TPP TPi?p ii?ri 


oviNESDGD . T 


BEL. . 


. .SKL 


VEMGHLNLGY 


h3eIvI997 


KKIDR, . 


. .L 


IQRIIEGAED 


SGNESD 


EEL. . 


. .STM 


VERGHLTFGY 


H_CF_90CFO 


KKIDR . . 


. .L 


lERIGERAED 


SGNESDGD . T 


EEL. . 


. .SKL 


MEMGHLNLGY 


J_SE_SE702 


RKIDK. . 


. .L 


IWRIRERAED 


SGNESDGD . T 


DEL, . 


. .AEL 


VEMGPHDLWN 


J_SE_SB788 


RKIDK. . 


. .L 


IDRIRERAED 


SGNESDGD . T 


EEL. . 


. .ADL 


VERCPHDLWN 


K_CD_EQTB1 


KRINW. , 


. .L 


FDRIRERAED 


SGNESEGD . T 


EEL . . 


. .AAL 


GETGHLILGD 


K__CM_MP53 5 


KRINW. . 


. .L 


IDRIRERAED 


SGNESEGD.A 


EEL. . 


. .ADI 


GELGHLILGN 


N_CM_YBF3 0 


EKIKH. . 


. .1 


RQRIREREED 


SGNESDGD. A 


EWLDGDEEWL 


VTLLSSSKLD 


O__CM_ANT70 


DRKEREILBR 


LRRXREIRDD 


SDYESNGE . . 


EEQ 


. . .EV 


MDLVLSHGFD 


0_CM_MVP51 


DRREQEILER 


LRRIKEIRDD 


SDYESNEB . . 


EQQ. . 


. . .EV 


MELIHSHGPA 


0_SN_99SB_ 


DKREREILER 


LRRIRQIEDD 


SDYESDGT. . 


EEQ. 


. . .EV 


RDLVHSYGFD 


0_SN_99SE_ 


DRREREILER 


LRRIRQIEDD 


SDYESDGK. . 


EEQ. . . 


. . .EV 


RDLVHGYGFD 


U_CD 83 C 


RKIDW. . 


. .L 


IDRIRERAED 


SGNESEGD.T 


EEL . . . 


. .STL 


VEMEPDNFRN 



00BW0762_1 
00BW0768_2 
00BW0874_2 
00BW1471_2 
00BW1616_2 
00BW1686_B 
00BW1759_3 
00BW1773_2 
00BW1783_5 
00BW1795_6 
00BW1811_3 
00BW1B59_5 
O0BW188O_2 
00BW1921_1 
00BW2036_1 
00BW2063_6 
00BW2087_2 
00BW2127_2 
00BW2276_7 
00BW3 819_3 
00BW3842_8 
00BW3871_3 
00BW3876_9 
O0BW38868 
00BW3891_6 
OOBW3970_2 
00BW5031_1 
96BW01B21 
96BW0407 
96BW0502 
96BW06 J4 
96BWll"'06 



101 

ANGL. 

GNDL. 

VNDL. 

VNDL. 

DL. . . 

VNVL, 

DNNL. 

INH. . 

AHDL. 

ANNL. 

IINY. 

INDL. 

ANDL. 

HGL. . 

VHDL. 

ANDL. 

VNDL. 

DL. . . 

GNDL. 

AHDL. 

L 

VNDI. 
INNL. 
VNNL. 
VNDV. 
VTDL. 
VNDL. 
DNAL. 
DI. . . 
VNN. . 
NL. . . 
ANDL. 



371 



96BW1210 


ADGL. . 


96BW15B03 




96BW16_26 


INN. . . 


96BW17A09 


VNDL. . 


96BWM01_5 


TNDL. . 


96BWM03_2 


INL . . . 


98BWMC12_2 


DNEL. . 


.98BWMC13_4 


VNDL. . 


98BWMC14_a 


VM. . . . 


98BWM014_1 


ANDL. . 


98BWM018_d 


ANDL. . 


98BWM036_a 


AHDL. . 


98BWM037_d 


ANDL. . 


99BW3932_1 




99BW4642_4 


VNDL. . 


99BW4745 8 


DL. . . . 


99BW4754_7 


VNDL. . 


99BWMC16 8 


ANDL. . 


A2_CD_97CD 


DNDV. . 


A2_CY_94CY 


VNNV. . 


A2D 97KR 


AND. . . 


A2G_CD_97C 


GDNL. . 


A_BY_97BL0 


DNNV. . 


A_KE_Q23_A 


NNIL. . 


A_SE_SE659 


DNNL. . 


A_SE_SE725 


DNDL. . 


A_SE_SE753 


GNNL. . 


A_SE_SE853 


DNNL. . 


A_SE_SE889 


NNNL. . 


A_SE_UGSE8 


DNNL. . 


A_UG_92UG0 


DNNL. . 


A_UG_U455_ 


DNNL. . 


AC_IN_2130 


VNGL. . 


AC_RW_92RW 


VNNL. . 


AC__SE_SE94 


VNNL. . 


ACD_SE SE8 


DINL. . 


ACG_BE_VI1 


AIDL. . 


AD_SE SE69 


VDDM. . 


AD_SE_SE71 


DNNL. . 


ADHK_^NO_9 7 


VADL. . 


AD K_CD_MAL 


VDDL. . 


AG_BE_VI11 


GDNL . . 


AG_NG_ 9 2 NG 


GDNL. . 


AGHU_GA VI 


VNDL. . 


AGU^CD Z 3 2 


GDNL. . 


AJ__BW_BW2 1 


VNDL. . 


B_AU_VH_AF 


VDDL. . 


D Tax A o 


VDDL. . 


B_DE__D3 1_U 


VDDL. . 


B_DE_HAN_U 


VNDQ. . 


B_FR_HXB2_ 


VDDL. . 


B_GA_OYI_M 


VDDM. . 


B_GB_CAM1_ 


VNDL. . 


B_GB_GB8_A 


VDDL. . 


B_GB_MANC_ 


VDDL. . 


B_KR_WK_AF 


VDDL. . 


B_NL_3202A 


VDDL. . 


B_TW_TWCYS 


VNDQ. . 


B_US_BC_LO 


IDDL. . 


B_US_DH123 


IDDL. . 



372 



B_US_ JRCS F 


INDL. . 


B_US_MNCG 


INDL. . 


B_US_P8 96_^ 


VDDL . . 


B_US_RF_M1 


VDDL. . 


B_US_SF2 K 


VDDL. . 


B_US_WEAU 1 


IDDL . . 


B^US_^WR2 7^ 


VDDL. . 


B__US_YU2 M 


VDDL. . 


BF1_BR_93B 


IDNL. . 


C_BR_92BR0 


GNDL. . 


C_BW_96BW0 


DN. . . . 


C_BW_96BW1 


ANDL, . 


C_BW_96BW1 


ADGL . . 


C_BW_96BW1 




C_ET__ETH2 2 


VNDL. . 


C_IN_93IN1 


VNDL. . 


C_IN_93IN9 


VNDL. . 


C__IN_93 IN9 


VNDM. . 


C_IN_94 INI 


VNDL. , 


C_IN__95IN2 


VNDL. . 


CRF01_AE C 


GDNL. , 


CRFOl AE C 


GDNL. . 


CRFO 1_AE_C 


GDNV. . 


CRF 0 1_AE_T 


GDNL. . 


CRFO 1_AE_T 


GDNL. . 


^KrOX AE T 


GDNV. . 


CRFOl AE T 


GDNL . . 


CRFOl AE T 


GDNL. . 


CRFOl AE T 


GDNL. . 


CRF02_AG F 


DNDNL. 


CKr02_AG F 


DNDNL . 


CRF 0 2_AG_G 


DNL . . . 


CRF02_AG N 


DNDNL. 


CRF02 AG S 


DNDNL . 


CRF 0 2_AG_S 


DIDNL . 


CR F 0 3_AB_R 


ADDL . . 


CRF 03 AB R 


ADDL . . 


CRF04_cpx 


GDNL. . 


CR F 0 4 _cpx_ 


GNNV. . 


CRF 0 4^cpx__ 


GNNL. . 


CRF05 DF B 


INNL. . 


CRF05__DF B 


INNL. . 


CRFO 6_cpx_ 


GDNL. . 


CRFOo__CpX 


GDNL . . 


L.KrOo CpX 


GDNL . . 


CR F 0 6__Cpx^ 


GDNL. . 


CR F 1 l_CpX_ 


VNDL. . 


CKr±x cpx 


VNDL . . 


D_CD_84ZR0 


VDDDL. 


D_CD_ELI_K 


IDDL. . 


D_CD_NDK_M 


VDDL. . 


D_UG_94UG1 


ADDM. . 


F1_BE_VI85 


INNL. . 


F1_BR_93BR 


INNL. . 


F1_FI_FIN9 


VNNL. . 


F1_FR_MP41 


INNL. . 


F2_CM_MP25 


INNL. . 


F2KU_BE_VI 


IHNL. , 


G_BE_DRCBL 


GDNL. . 


G_NG_92NG0 


GNNL. . 
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_SE_ 


_S£616 


VsJJJMIj . • 


h' 


~bb] 


]VI991 


VADL. 




*be] 


"VI997 


VADL. . 


h" 


"cp] 


'9OCFO 


VADL. . 




~se] 


SE702 


VNDL. . 


J SB 


]SE788 


VNDL. . 




_CD_ 


EQTBl 


INNL. . 


k" 




"mP535 


IDNL . . 




"cm] 


'yBF30 


C3GNWV. 




_CM_ANT70 


NPMFEP 


o" 


_CM_ 


MVP51 


NPMFEL 


p~ 


"sn" 


"99SE 


NPMFEL 


0* 


'sn" 


'99SE_ 


NPMFEP 


u' 


CD 


83C 


DNDM. . 
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Table 20. BLASTP Sequences producing significant alignments with S20757 (HBV 
Polymerase subtype ayx) - \ wv 



9i 

gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 

gi 

gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 



93080|pir| IS20757 DNA-directed DNA polymerase (EC 2 7 7 
89257S5 I gb | AAP81607 . 1 | DNA polymerase/reverse transcript 
•1514497|emb|CAA68864.l| P (Hepatitis B virus) 
27466573|gb|AA012632.l| polymerase [Hepatitis B virus] 
5257489 1 gb I AAD4 1360.1 1 polymerase [Hepatitis B virus] 
118876|sp|P03156|DPOL_HPBVY P protein [Includes: DNA-dir 
27466565|gb|AAOi2625.l| polymerase [Hepatitis B virus) 
67003|pir| IJDVLVB DNA-directed DNA polymerase (EC 2 7 7 
59433 I emb | CAA463S2 . 1 1 polymerase ORP (Hepatitis B virus] 
6692498 gb|AAF24666.1| polymerase (Hepatitis B virus] 
6692505|gb|AAP24673.1| polymerase (Hepatitis B virus] 
2117935|pir| |S71785 DNA-directed DNA polymerase (EC 2 7 
28436101 1 db j I BAC57445 . 1 1 polymerase [Hepatitis B virus] " ' 
631984 |pir| |S47406 DNA-directed DNA polymerase (EC 2 7 7 
1359687 |emb|CAA66431.1 I polymerase [Hepatitis B virus] ' 
18621H7|emb|CAC37021.1| polymerase (Hepatitis B virus] 
2843609l|dbj|BAC57437.i| polymerase (Hepatitis B virus] 
66925l2|gb|AAF24680.i| polymerase (Hepatitis B virus] 
22135695 |gb|AAM09037.l I polymerase [Hepatitis B virus] 
18621125|emb|CAC87015.1| polymerase (Hepatitis B virus] 
1359679|emb|CAA66424.l| polymerase [Hepatitis B virus] 
6692492 |gb|AAF24660.1 I polymerase [Hepatitis B virus] 
2182121|gb|AABS9972.l| DNA polymerase [Hepatitis B virus] 
4140295|emb|CAA10539.l| polymerase (Hepatitis B virus] 
28436096 |dbj |BAC57441.l| polymerase (Hepatitis B virus] 
2829156|gb|AAC40810.l| polymerase (Hepatitis B virus] 
27466519|gb|AAO12604.1| polymerase (Hepatitis B virus] > 
118869|sp|P24024|DPOL_HPBVA P protein (Includes: DNA-dir 
27466525 |gb|AA012672.1 I polymerase [Hepatitis B virus] 
762933|erab|CAA59514.li polymerase [Hepatitis B virus] 
22135690 |gb|AAM09033.1 I polymerase (Hepatitis B virus] 
6063470 dbj BAA85377.ll DNA polymerase/reverse transcrip. . . 
6063465 |dbj IBAA85373 .1 1 DNA polymerase/reverse transcrip. . . 
27466605|gb|AAO12660.1| polymerase (Hepatitis B virus] 
2829149|gb|AAC40804.l| polymerase [Hepatitis B virus] 
475987|gb|AAAl8583.1| polymerase (Hepatitis B virus] 
313784|emb|CAA42466.l| polymerase (Hepatitis B virus) 
27466597 gb I AA012653.1 I polymerase [Hepatitis B virus] 
15419833 |gb|AAK97l82.l|AF297620_3 polymerase [Hepatitis . 
93082|pir| IS20752 DNA-directed DNA polymerase (EC 2.7 7 
27466613 |gb|AA012667.1 I polymerase (Hepatitis B virus) 
27466589|gb|AA012646.1| polymerase (Hepatitis B virus) 
gi 27466538 |gb|AAOl2618.l I polymerase (Hepatitis B virus) 
gi 27466581 |gb|AA012639.1 I polymerase (Hepatitis B virus) 
gi 15419828 gb|AAK97178.1 I AF297619_3 polymerase (Hepatitis 
gi|27466544|gb|AA01268l.l| polymerase [Hepatitis B virus) 
gi 27466557 |gb|AAOl2692.l I polymerase [Hepatitis B virus) 
gi 167S1312|gb|AAL25 951.l| polymerase protein [Hepatitis B ... 
gi 11935073 gb|AAG41955.1|AP305327_2 polymerase [Hepatitis ... 
gi 13491150 |gb I AAK27856.1 I AF330110_3 polymerase [Hepatitis ... 
gi 6116700 dbj|BAA32859.2| pol protein (Hepatitis B virus) 

protein (Hepatitis B virus] 
gi 28812222|dbj|BAC65ip8.l| polymerase protein (Hepatitis B... 
gi 6691505 I dbj I BAA89330 . 1 1 polymerase protein (Hepatitis B . . . 
giUl8872|8p|P12900|DPOI._HPBVL P protein (Includes: DNA-dir. 



Score 


E: 


(bits) 


Value 


1553 


0.0 


1489 


0.0 


1488 


6.0 


1482 


0-0 


1482 


0.0 


1482 


0.0 


1481 


0.0 


1480 


0.0 


1480 


0.0 


1479 


0.0 


1479 


0.0 


1477 


0.0 


1476 


0.0 


1475 


0.0 


1474 


0.0 


1474 


0.0 


1473 


0.0 


1472 


0.0 


1471 


0.0 


1471 


0.0 


1470 


0.0 


1468 


0.0 


1467 


0.0 


1467 


0.0 


1466 


0.0 


1464 


0.0 


1463 


0.0 


1462 


0.0 


1461 


0.0 


1461 


0.0 


1459 


0.0 


1455 


0.0 


1454 


0.0 


1451 


0.0 


1451 


0.0 


1450 


0.0 


1446 


0.0 


1444 


0.0 


1442 


0.0 


1441 


0.0 


1435 ^ 


0.0 


1434 


0.0 


1432 


0.0 


1431 


0.0 


1429 


0.0 


1427 


0.0 


1423 


0.0 


1382 


0.0 


1379 


0.0 


1368 


0.0 


1368 


0.0 


1368 


0.0 


1368 


0.0 


1368 


0.0 


1366 


0.0 
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560084|dbj|BAA04927.l| DNA polymerase [Hepatitis B virus] 

560089 I dbj I BAA0493l.lt DNA polymerase (Hepatitis B virus] 

611673l|dbj|BAA32957.2| pol protein [Hepatitis B virus] 

6691495 |dbj|BAA89322.l I polymerase protein [Hepatitis B . 

llllllVi^t^'^lllll^^^^ polymerase [Hepatitis B, 

^nc-iA<cn TiRj.oc->^« I jjjj^ polymerase/reverse transcrip. 

pol protein [Hepatitis B virus] 
polymerase protein [Hepatitis B . 

polymerase protein [Hepatitis B. 
pol protein [Hepatitis B virus] 
-directed DNA polymerase (EC 2.7.7. 
AF223956_3 polymerase [Hepatitis . , 

pol protein [Hepatitis B virus] 
AF223955_3 polymerase [Hepatitis . . 
I polymerase protein (Hepatitis B. . 



6063460] dbj |BAA85369.1 
3551347 I dbj |BAA32898.1 
6691500 jdbj |BAA89326.1 
2 88 122 17 I dbj |BAC65104 . 
3551342 |dbj |BAA32894 . 1 
628080|pir| |S43491 DNA 
1224 6 972 |gb|AAG4 9670. 1 
3551293 |dbj |BAA32852.1 
1224 6964|gb|AAG49663 .1 
21624231 1 dbj |BAC01103 



118874|sp|P03157|DPOL_HPBVR P protein (Includes: DNA-dir. 



6009784 |dbj |BAA85065 . 1 
22651880 Igb I AAN034 91 . 1 
18252 5 91 jgb I AAL66348 . 1 
1577 832 6 jgbj AAL073 81 . 1 
3551268 |dbj |BAA32832 .1 
14290241 I gb I AAK59316. 1 
6063435 |dbj |BAA85353.1 
6063440 jdbj |BAA85357.1 
3551283 jdbj |BAA32844 . 1 
1825253 6|gb|AAL663 07 . 1 
6009769 |dbj |BAA85053 . 1 
13991865 I gb I AAK51533 . 1 
6063425 I dbj |BAA85382.1 
2 62 6986 jdbj jBAA2 343 5.1 
44904 02 I embjcAB3 8767.1 
22415735 I gb I AAM95242 . 1 
10934057jdbj |BAB16885. 
18252556 jgb I AAL66323 . 1 
2627009 [dbj jBAA23455.1 
560074 I dbj I BAA04919 . 1 1 



1825254 5 I gbjAAL66314 . 1 
1742906 |dbj jBAA09083.1 
6009764 jdbj iBAA85049.1 
2627002 jdbj jBAA23449.1 
6063455 jdbj jBAA85365.1 
10441115 I gb I AAG16953 . 1 
6009774 |dbj |BAA85057.1 
44 90407 jemb jcAB3a771 . 1 
3582359 jdbj |BAA32913.1 
3582355 jdbj iBAA32874.1 
12246980 I gb jAAG49677 . 1 
16751307 j gb I AAL25947 . 1 
3582375 |dbj jBAA32925.1 
15778340 I gb jAAL07392 . 1 
4206637 |gb|AAD11755.l| 
15425690|dbj |BAB64319. 
3551352 |dbj |BAA32902.1 
3582395 jdbj jBAA32963 .1 



polymerase [Hepatitis B virus] 
AF286594_3 DNA polymerase (Hepati.. 
AF461043_2 P protein [Hepatitis B. . 
AF411409_4 polymerase (Hepatitis . . 

pol protein [Hepatitis B virus] 
AF384371_2 polymerase [Hepatitis . . 
DNA polymerase/reverse transcrip.. 
DNA polymerase/reverse transcrip.. 
pol protein [Hepatitis B virus] 
AF458664_3 polymerase (Hepatitis . 

polymerase [Hepatitis B virus] 
AF363961_2 polymerase (Hepatitis . . 
DNA polymerase/reverse transcrip,. 
DNA polymerase [Hepatitis B viru. . 
P protein [Hepatitis B virus] 
DNA polymerase/reverse transcrip., 
I polymerase (Hepatitis B virus] 
AF461359_3 polymerase (Hepatitis 
. DNA polymerase [Hepatitis B virus] 
DNA polymerase [Hepatitis B virus] 



479847|pir| |S35527 DNA-directed DNA polymerase (EC 2 7 7 
i«o«.o^A^l^Kin.r..,,. ^'AF461357_2 polymerase (Hepatitis \. 

DNA polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] >.. 
DNA polymerase [Hepatitis B virus] 
DNA polymerase/reverse transcrip.. 
AF182804_4 polymerase (Hepatitis . . 
polymerase [Hepatitis B virus] 
P protein (Hepatitis B virus] 
pol protein [Hepatitis B virus) 
pol protein [Hepatitis B virus] 
AF223957_3 polymerase [Hepatitis 
polymerase protein [Hepatitis B . . 
pol protein [Hepatitis B virus] 
AF411412_4 polymerase [Hepatitis . . 
DNA polymerase [Hepatitis B virus] 
I polymerase [Hepatitis B virus) 
pol protein [Hepatitis B virus) 
i - . pol protein [Hepatitis B virus) 

5ll407l|gb|AAD40205.l|AP090839_2 polymerase (Hepatitis B 
9082085|gb|AAF82723.l|AF233236_2 pol (Hepatitis B virus) 
6983935|gb|AAF34734.1|AP160501_2 polymerase [Hepatitis B. . . 
5^0094|dbj|BAA04935.l| DNA polymerase [Hepatitis B virus] 
18032033 |gb|AAL49990.1 I polymerase [Hepatitis B virus) 



1367 


0 


.0 


1367 


0 


.0 


1366 


0 


.0 


1365 


0 


.0 


1365 


0 


.0 


1364 


0 


.0 


1364 


0 


.0 


1363 


0 


.0 


1363 


.0 


.0 


1363 


0 


.0 


1363 


0 


.0 


1362 


0 


.0 


1362 


0 


.0 


1362 


0 


.0 


1362 


0 


.0 


1361 


0 


. 0 


1361 


0 


.0 


1360 


0 


.0 


1360 


0 


.0 


1360 


0 


.0 


1360 


0 


.0 


1358 


0 


.0 


1358 


0 


.0 


1358 


0 


.0 


1358 


0 


.0 


1358 


0 


.0 


1358 


0 


.0 


1357 


0 


.0 


1357 


0 


0 


1357 


0 


0 


1357 


0 


0 


1357 


0 


0 


1356 


0 


0 


1356 


0 


0 


1356 


0 


0 


1356 


0. 


0 


1356 


0 


0 


1356 


0 . 


0 


1355 


0. 


0 


1355 


0 . 


0 


1355 


0 . 


0 


1355 


0. 


0 


1354 


0. 


0 


1353 


0. 


0 


1353 


0. 


0 


1353 


0. 


0 


1353 


0. 


0 


1352 


0 . 


0 


1352 


0 . 


0 


1352 


0. 


0 


1352 


0. 


0 


1352 


0. 


Oi 


1352 


0. 


0 


1352 


0. 


0 


1352 


0. 


0 


1352 


0. 


0 


1352 


0. 


0 


1351 


0. 


0 


1351 


0. 


0 


1351 


0. 


0 
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gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 



l814667l|dbj |BAB82392.1| polymerase (Hepatitis B virus] 
6006322 |dbj 1BAA84819.1 I polymerase protein [Hepatitis B ... 
1825255l|gb|AAL66319.1 |AF461358_3 polymerase [Hepatitis ... 
7i88649|gb|AAF37828.l|AF222322_2 polymerase (Hepatitis B... 
1206044l|dbj |BAB20611.l| DNA polymerase [Hepatitis B virus] 
18845085 |gb I AAL79545.1 I AF473543_4 P protein [Hepatitis B... 
3551322|dbj |BAA32878.1| pol protein [Hepatitis B virus] 
12246956|gb|AAG49656.l|AF223954_4 polymerase [Hepatitis ... 
6063430 1 db j | BAA85349 . 1 j DNA polymerase/reverse transcrip . . . 
2288872 |dbj |BAA21665.1 I DNA polymerase [Hepatitis B virus] 
122011l|dbj |BAA04072.l| DNA polymerase (Hepatitis B virus] 
9454l68|gb|AAF87689.1 I polymerase protein [Hepatitis B v... 
18146683|dbj |BAB82402.1| polymerase [Hepatitis B virus] 
3551278|dbj |BAA32840.1| pol protein [Hepatitis B virus] 
3551372|dbj |BAA32939.l| pol protein [Hepatitis B virus] 
19849035|gb|AAL99437.i|AF405706_3 polymerase (Hepatitis ... 
3551357|dbj |BAA32906.1| pol protein [Hepatitis B virus] 
1577832l|gb|AAL07377.l|AF411408_4 polymerase [Hepatitis . 
15072542|gb|AAK81690.l| polymerase protein [Hepatitis B . 
21624238|dbj |BAC01109.1| polymerase protein [Hepatitis B. 
12247012 |gb|AAG49705.1 1 AF223961__3 polymerase [Hepatitis . 
5114086 |gb|AAD402l7.l I AF090842_2 polymerase [Hepatitis B. 
3582407 jdbj |BAA32972,1| pol protein [Hepatitis B virus! 
15425698|dbj |BAB64325.1| polymerase [Hepatitis B virus] 
18146665 |dbj |BAB82387.1 I polymerase [Hepatitis B virus] 
23194252 lgb|AAN15074 .11 P protein [Hepatitis B virus] 
560079|dbj |BAA04923.1| DNA polymerase [Hepatitis B virus] 
10443833|gb|AAG17595.l|AF241410_3 polymerase [Hepatitis 
13991870|gb|AAK51537.l|AF363962__2 polymerase [Hepatitis 
4007054 |emb|CAAl0426. ij DNA polymerase [Hepatitis B virus] 
3551362|dbj |BAA32910.1| pol protein [Heps^titis B virus] 
18146677|dbj|BAB82397.l| polymerase [Hepatitis B virus] 
12246988 |gb|AAG49684.l|AF223958_3 polymerase [Hepatitis .. 
15211897 I emb I CAC51286.lt polymerase [Hepatitis B virus] 
183899891 gb I AAL68823 .1| polymerase [Hepatitis B virus] 
3582363 |dbj |BAA32916.l I pol protein [Hepatitis B virus] 
10441110|gb|AAG16949.l|AF182803_4 polymerase (Hepatitis 
1044384l|gb|AAG17602.l|AF241411_3 polymerase (Hepatitis . . 
3551382 |dbj |BAA32947.1| pol protein [Hepatitis B virus] 
3582387|dbj |BAA32950.X| pol protein [Hepatitis B virus] 
3551317 jdbj jBAA32871.1 I pol protein [Hepatitis B virus] 
10441104 |gb|AAG16944. 1 I AF182802_3 polymerase [Hepatitis 
118866|bp|P03159|DPOL_HPBV2 P protein [Includes: DNA-dir. . 
15425694|dbj|BAB64322.l| polymerase [Hepatitis B virus] 
4007049|emb|CAAl0422.l| DNA polymerase [Hepatitis B virus] 
29123239 |gb|AA06297l.l I pol protein [Hepatitis B virus] 
4007064 |emb|CAAl0438.l I DNA polymerase [Hepatitis B virus] 
452623 |emb|CAA53358.l| polymerase [Hepatitis B virus] 
18252541 |gb|AAL66311.1 1 AF4S8665__3 polymerase [Hepatitis 
527443 |emb|CAA84791.1 I DNA polymerase (Hepatitis B virus] 
15211890|emb|CAC51280.l| polymerase [Hepatitis B virus] 
329617|gb|AAA62812.l| DNA polymerase 

4007079|emb|CAA10454.l| DNA polymerase [Hepatitis B virus] 
9454173 |gb|AAF87693.1 I polymerase protein [Hepatitis B v.. 
452628|emb|CAA53354.l| polymerase [Hepatitis B virus] 
3582367|dbj |BAA32919.1| pol protein [Hepatitis B virus] 
5114066|gb|AAD40201.1|AF090838_2 polymerase [Hepatitis B. . 

1 C>i 1 OOf A I j-«V« 7iKvn*v«n<> •« ^^^^^^^^ ^ - 



15419860 |gb 
4490412 |emb 
18252566 |gb 



AAK97203.1 
CAB38775. 1 
AAL66331.1 



AF297625_3 polymerase [Hepatitis 

P protein [Hepatitis B virus] 
AP461361_3 polymerase [Hepatitis 



1351 


0. 


0 


1350 


0. 


0 


1350 


0. 


0 


1350 


0. 


0 


1350 


0. 


0 


1350 


0. 


0 


1350 


0. 


0 


1350 


0 . 


0 


1350 


0. 


0 


1350 


0. 


0 


1349 


0. 


0 


1349 


0. 


0 


1349 


0. 


0 


1349 


0. 


0 


1349 


0 . 


0 


1349 


0. 


0 


1349 


0. 


0 


1348 


0. 


0 


1348 


0. 


0 


1348 


0. 


0 


1348 


0. 


0 


1348 


0. 


0 


1347 


0. 


0 


1347 


0. 


0 


1347 


0. 


0 


1347 


0 . 


0 


1347 


0. 


0 


1346 


0. 


0 


1346 


0 . 


0 


1346 


0. 


0 


1346 


0. 


0 


1346 


0. 


0 


1346 


0. 


0 


1345 


0. 


0 


1345 


0. 


0 


1345 


0. 


0 


1345 


0. 


0 


1345 


0. 


0 


1345 


0. 


0 


1344 


0. 


0 


1344 


0. 


0 


1343 


0. 


0 


1343 


0. 


0 


1343 


0 . 


0 


1343 


0. 


0 


1343 


0. 


0 


1342 


0. 


0 


1342 


0. 


0 


134 2 


0. 


0 


1342 


0. 


0 


1342 


0. 


0 


1341 


0. 


0 


1341 


0. 


0 


1341 


0. 


0 


1341 


0. 


0 


1340 


0. 


0 


1340 


0. 


0 


1340 


0. 


0 


1340 


0. 


0 


1340 


0. 


0 
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4007059 emb|CAA10430.lI DNA polymerase [Hepatitis B virus] 
5114081 gb|AAD40213.l|AF090841_2 polymerase [Hepatitis B. . . 
358237l|dbj|BAA32922.l| pol protein [Hepatitis B virus] 
12247003 |gb|AAG49697.l|AF223960_4 polymerase [Hepatitis ... 
4033548 embCAA10450.l I DNA polymerase [Hepatitis B virus] 
3892581 emb|CAA09962.l| polymerase [Hepatitis B virus] 
5114076|gb|AAD40209.l|AF090840_2 polymerase [Hepatitis B 
12060436|dbj|BAB20607,l| DNA polymerase [Hepatitis B virus] 
118868|sp|P17100|DPOL_HPBV9 P protein [Includes: DNA-dir 
27466434 |gb|AA012555.l| polymerase [Hepatitis B virus] 

pol protein [Hepatitis B virus) 
pol protein [Hepatitis B virus] 
polymerase [syntlietic construct] . . , 
■ - ; , pol protein [Hepatitis B virus) 

15419845 |gb|AAK97191.1 I AF297622_3 polymerase [Hepatitis 
118870|sp|P17393|DPOL_HPBVI P protein (Includes: DNA-dir 
3551377|dbj|BAA32943.l| pol protein [Hepatitis B virus) " 
10443825|gb|AAG17588.1|AF241409__3 polymerase [Hepatitis 
10443817 |gb|AAG1758l,i|AF24l408_3 polymerase [Hepatitis 
29124889|gb|AA063519.l| pol protein [Hepatitis B virus) 
39940l|sp|P31870|DPOL_HPBVM P protein [Includes: DNA-dir 
6063445|dbj |BAA85339.1| DNA polymerase/reverse transcrip! 

polymerase [Hepatitis B virus) 
polymerase [Hepatitis B virus) 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 

polymerase [Hepatitis . . 
polymerase [Hepatitis . . 



3582399|dbj iBAA32966.l| 
3 551273 I dbj |BAA32 836.1| 
14285168 I gb I AAK58873 . 1 | 
3582391 1 dbj |BAA32953.l| 



19568078 I gbjAAL89566 . 1 1 
27466426 jgb I AA012548 . 1 I 
22655601 jgb I AAN04128 . 1 | 
8161369|gb|AAA69721 .2 I 
10441120 I gb I AAG16957 . 1 1 AF182805_4 
10443809 I gb I AAG17574 , 1 1 AF241407_3 



18146689|dbj |BAB82407.1| polymerase [Hepatitis B^irus) 
4007069|emb|CAAi0442.i| DNA polymerase [Hepatitis B virus] 
18031709|gb|AAK57744.l| polymerase [Hepatitis B virus] 
18252561|gb|AAL66327.l|AP461360^3 polymerase (Hepatitis . 
6959503|gb|AAF33121.l| . polymerase protein [orangutan hep.!! 
2622472l|gb|AAN76318.l| polymerase [Hepatitis B virus] 
4007074|emb|CAA10446.l| DNA polymerase [Hepatitis B virus) 
18031714|gb|AAK57745.l| polymerase [Hepatitis B virus] 
743479l|pir| |S67505 DNA-directed DNA polymerase (EC 2 7 
15419855|gb|AAK97199.l|AF297624_3 polymerase (Hepatitis" 
7434793|pir| IT13468 DNA-directed DNA polymerase (EC 2 7 
4323205|gb|AAD16257.i| polymerase [Hepatitis B virus] 
12060194 dbj I BAB20451.1 I DNA polymerase (Hepatitis B virus] 
23194347 gb I AAN15122.1 I polymerase [Hepatitis B virus] 
20151228 gb|AAM12945.l| DNA polymerase/reverse transcrip. . . 
23884547 gbAAN40009.l| pol protein (Hepatitis B virus) 
2143168l|gb AAM53414.1|U87747_3 DNA polymerase/reverse t. 
3551337|dbj |BAA32890.1| pol protein [Hepatitis B virus) 
5019933 |gb|AAD37919.1 I P protein [Hepatitis B virus] 
15419840 |gb|AAK97187.l|AF297621_3 polymerase (Hepatitis 
600633l|dbj BAA84825.ll polymerase protein [Hepatitis B ... 
19568073 gb|AAL89569.1 I polymerase [Hepatitis B virus) 
29124918|gb|AA063539.1| pol protein [Hepatitis B virus] 
329630 |gb|AAA45483.l I P protein [Hepatitis B virus) 
1577833l|gb|AAL07385.l|AF411410_4 polymerase [Hepatitis ... 
6566410 dbj IBAA88275.1 I P protein [Hepatitis B virus) 
4490397|emb|CAB38763.i| p protein (Hepatitis B virus) 
^n^^'^^^^lw^^'^^^^^"-^' polymerase [Hepatitis B virus] 

. Alt^V"^^^ |BAA85343.1| DNA polymerase/reverse transcrip. . . 
118877 |sp|P03155|DPOL^HPBVZ P protein [Includes: DNA-dir... 

!n^^^ -ff '^^ h^^^^"^'^' P*^^ protein (Hepatitis B virus] 
4033543|emb|CAA10434.i| DNA polymerase [Hepatitis B virus) 
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0.0 



0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 



0,0 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 



378 



91 

gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
gi 
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6692 52 5 |gb|AAF24693 .1 1 
6692 55 9|gb I AAF24727 .1 1 
2 3194 34 0 |gb|AAN15116. 1 | 
560064 |dbj |BAA04911.X| 
2 9124 898 |gb|AA063526.1 I 
29124 927 | gb j AA063545 . 1 1 
6692566 | gb | AAP24734 . 1 | 
6692553 |gb|AAP24721.l| 
6692518 |gb|AAF24686 . 1 j 
1359702 |emb|CAA66444 . 1 | 
2 9124 867 |gb|AAO63501. 1 | 
2 9124 872 |gb I AAO63505. 1 | 
27466479 jgb I AA012576.1 I 
6692546 |gb|AAF24714.1 I 
3551312 I dbj |BAA32867.l| 
27466487 I gb I AA012611 . 1 | 



polymerase [Hepatitis B virus] 
polymerase (Hepatitis B virus] 

polymerase [Hepatitis B virus] 
DNA polymerase [Hepatitis B virus] 
pol protein [Hepatitis B virus] 
pol protein [Hepatitis B virus] 
polymerase (Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] >g. 
polymerase [Hepatitis B virus] >. 
pol protein [Hepatitis B virus] 
pol protein [Hepatitis B virus] . 
polymerase (Hepatitis B virus] 
polymerase [Hepatitis B virus] 
pol protein [Hepatitis B vimis] 
.- . , polymerase [Hepatitis B virus] 

11887l|sp|P17394|DPOL_HPBVJ P protein [Includes: DNA-dir 
9454473|gb|AAF87833.l|AF282917_3 DNA polymerse [Hepatiti 
19224214|gb|AAL86445,l|AF479684_3 P gene product [Hepati 
6692572|gb|AAF24740.l| polymerase [Hepatitis B virus] 
35512 97 I dbj I BAA32 855.1 1 pol protein [Hepatitis B virus] 
3551327 |dbj|BAA32882.l| pol protein [Hepatitis B virus] 
l359695|emb|CAA66434.l| polymerase (Hepatitis B virus] 
3551367|dbj|BAA32932.l| pol protein [Hepatitis B virus] 
118873|Bp|P17395|DPOL_HPBVO P protein [Includes: DNA-dir 
29124862|gb|AA063497.l| pol protein [Hepatitis B virus] 

polymerase [Hepatitis B virus] 
pol protein [Hepatitis B virus] 
DNA polymerase (Hepatitis B viru. 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
P protein [Hepatitis B virus] 
polymerase protein [Hepatitis B . 
P protein [Hepatitis B virus] 
DNA polymerase [Hepatitis B virus] 

polymerase (Hepatitis B virus] 
P protein [Hepatitis B virus] 
polymerase [Hepatitis B virus] 



18621110 jemb|CAC87028 .1 
35824 03 I dbj |BAA32969.l| 
27261550 |gb| AAN85925. 1 | 
1914 703 |emb|CAA666 99. l| 
4323200|gb|AAD16253 .1| 
6573293 jdbj |BAA88291.l| 
6006341 jdbj |BAA84833.l| 
6566440 jdbj |BAA88286.l| 
560059 I dbj |BAA0490 7.l| 
14334410|gb|AAK593 91.l| 
5019954 |gb| AAD37 93 6. 1 | 
16117323 |dbj |BAB69785.1 



29124908 |gb|AA063533 - 1 1 
6566428 I dbj iBAA88281.l| 
29124894 |gb|AA063523 .1) 
2213 5730 jgb I AAM09065.1 1 
560069 I dbj |BAA04 915.l| 



7434792|pir| 1x13473 DNA-directed DNA polymerase (EC 2^7 
5019965 |gb|AAD37945.1 I P protein [Hepatitis B virus] 

pol protein (Hepatitis B virus] 
P protein [Hepatitis B virus] 
pol protein (Hepatitis B virus) 
polymerase [Hepatitis B virus] 
- - . DNA polymerase (Hepatitis B virus] 

15419850 |gb|AAK97195.1 I AF2 97623^3 polymerase (Hepatitis . 
9634217|ref |NP__037757.1| polymerase protein [orangutan h. 
I61l7333|dbj |BAB69793.1| polymerase [Hepatitis B virus] 
9971630|dbj|BAB12582.l| polymerase protein [Hepatitis B . 
27466450 |gb|AA012569.1 I polymerase [Hepatitis B virus] 
12247036 |gb|AAG49726 . 1 j AF223964_3 polymerase [Hepatitis 
12247028 |gb|AAG49719.1 I AF223963_3 polymerase [Hepatitis 
5019945|gb|AAD37929.l| P protein [Hepatitis B virus] 
18146701|dbj |BAB82417.l| polymerase (Hepatitis B virus] 
l2247020|gb|AAG497l2.l|AF223962_3 polymerase (Hepatitis . 
501998l|gb|AAD37958.l| P protein (Hepatitis B virus] 
3892582|emb|CAA53343.l| polymerase (Hepatitis B virus] 
27466442 |gb|AA012562.1 I polymerase (Hepatitis B virus] 
221357l5|gb|AAM09053.1 I polymerase [Hepatitis B virus] 
12247044 |gb|AAG49733.l|AF223965 3 polymerase (Hepatitis . 
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2213 5725 I gb I AAM09061 . 1 1 
11191880|dbj |BAB17962 .1| 
3551392 |dbj |BAA32961 . 1 | 
6006336 I dbj |BAA84829. 1 1 
262702l|dbj |BAA23467.1| 
2627015 I dbj |BAA23461.l| 
16117328|dbj |BAB69789.1| 
22135735 |gb|AAM09069.1 I 



polymerase [Hepatitis B virus] 

polymerase [Hepatitis B virus] 
pol protein [Hepatitis B virus] 
polymerase protein [Hepatitis B . . 
DNA polymerase [Hepatitis B virus] 
DNA polymerase (Hepatitis B virus] 

polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 



J— ; -^1 j: J...— iA*^^ci w J. i-xt* D VJ.iU.BJ 

14485226 I gb AAK62976.1 1 AF384372_2 polymerase [Hepatitis 
3551288 |dbj |BAA32848.1' -— - • - ' 



11191960 |dbj 
11191888 jdbj 
11191340 |dbj 
11191920 I dbj 
11191904 jdbj 
11191952 jdbj 



BAB18032 .1 
BAB17969.1 
BAB17927 .1 
BAB17997 .1 
BAB17983 .1 
BAB1B025.1 



pol protein [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase (Hepatitis B virus] , 
polymerase [Hepatitis B virus] . 
polymerase [Hepatitis B virus) 
polymerase [Hepatitis B virus] 
,- - . polymerase [Hepatitis B virus] 

P protein [Includes: DNA-di. 
2213S705|gb|AAM0904S.l| polymerase (Hepatitis B virus] 
452633 |einb|CAA5335p.l I polymerase [Hepatitis B virus) 
18146695 dbj|BAB82412.l| polymerase [Hepatitis B virus] 
22135710 gb|AAM09049.1 I polymerase (Hepatitis B virus] 
lll9l864|dbj|BABl7948.l| polymerase [Hepatitis B virus] 
5945l|emb|CAA48354.l| HBV polymerase [Hepatitis B virus] 
11191848 |dbj|BAB17934.1 I polymerase [Hepatitis B virus] 

polymerase [Hepatitis B vizrus] 
P protein [Hepatitis B virus] 

polymerase [Hepatitis B virus] 
P protein [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase (Hepatitis B virus] 
P protein (Hepatitis B virus] 
polymerase (Hepatitis B virus] 



22135700 jgb I AAM0904 1.1 1 
5019976 I gb I AAD3 7954 . 1 1 
22135720|gb|AAM09057. 1| 
5019939|gb|AAD37924 . 1 | 
1914697 I emb|CAA66674 . 1 1 
1914691 |emb|CAA6667 9. 1 | 
5019970|gb|AAD37949.1| 
15425702|dbj |BAB64328.1| 

29124905 |gb|AA063531.1 I pol protein (Hepatitis B vi^us] 
27466464 gbAA012704-l I polymerase [Hepatitis B virus] 
27466471 gbAAO12710.1 I polymerase (Hepatitis B virus] 
18252571 gbAAL66335.1 I AF461362_3 polymerase [Hepatitis 
27466511 gbAAOl2597.i I polymerase [Hepatitis B virusj 
27466457|gb|AA012698.l| polymerase (Hepatitis B virus] 

polymerase (Hepatitis B virus] 
399402|sp|Q02314|DPOL_HPBVP P protein [Includes: DNA-dir 
1914708 |embCAA66684.i I polymerase [Hepatitis B virus! 
27466503 |gb|AA012583.1 I polymerase (Hepatitis B virusj 
118867|sp|P12933|DPOL_HPBV4 P protein (Includes: DNA-dir 
4468850 embCAB38229.i I polymerase (Hepatitis B virus] 
1914719 embCAA66694.1 I polymerase (Hepatitis B virus] 
!noc^I^ P'^^ polymerase (woolly monkey hepat. . 

"^""^-M DNA polymerase (Hepatitis B virus) 
l. .iAtl I ^28642 . 1 1 U87746_4 DNA polymerase/reverse t . . 
^^^^f^^f'^'^f ^ 9^"^ product (AA 304-843); c. 

4377612 enibCAA53339.l I polymerase (Hepatitis B virus] 

4377613 embCAA53338.1 I polymerase (Hepatitis B virus] 
1549226|dbj |BAA04073.1| ORF [Hepatitis B virus] 
9454414|gb|AAF87797.l| polymerase [Hepatitis B virus] 
1550614|dbj|BAA04075.l| ORF (Hepatitis B virus] 
f.^t2!'?"*h^'^^"?^-^l polymerase (Hepatitis B virus] 
o^!!^tl?^'!?^^^''l°''°^-'^^ P protein [includes: DNA-dire.. 
^^^flifir A protein (Ground squirrel hepa . . 
. llltdl 't^ ' -11 polymerase [Woodchuck hepa . . 
?i63?s«7^K^r"'' M''""^"-' polymerase [Woodchuck 
X5637587|gb|AAI.04543.l|AF410855_l type 11 mutant polymer.. 
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118895|sp|P12899|DPOL_WHV59 P protein {Includes: DNA-dir. 
15637597 tgb|AAL04548.l|AF410860_l polymerase [Woodchuck . 
15637599tgb|AAL04549.l|AF410861_l polymerase (Woodchuck . 
15637593|gb|AAL04546.l|AF410858_l defective polymerase [. 
118898|sptP17396|DPOL_,WHV8I P protein [Includes: DNA-dir 
1563759l|gb|AAL04545.l|AF410857_l type I mutant polymera. 
15637589|gb|AAL04544.l|AF410856_l type IV mutant polymer. 
118897|6p|P06275|DPOL_^WHV8 P protein [Includes: DNA-dire 
3582379|dbj |BAA32928.1| pol protein [Hepatitis B virus] 
9885813 |gb|AAG01539.1 I AF291830_2 polymerase (Hepatitis B. 
118 875|sp|P03158|DPOL_HPBVW DNA polymerase 
9628830|ref |NP_043864.1| polymerase [Arctic ground squir. 

pol protein (Hepatitis B virus] 
pol protein [Hepatitis B virus] 
pol protein [Hepatitis B virus] 
pol protein [Hepatitis B virus] 
polymerase (Hepatitis 



892 6931 jdbj jBAA98025.l| 
8926928 jdbj |BAA9a023.l| 
8926925 jdbj |BAA98021.1| 
8926934 jdbj |BAA98027.1| 



13345982 
12083172 
13345979 
12083181 
12083178 
12083163 
12083167 
13345988 
13345985 



|gbj AAK19538 . 1 j AF3 35734_2 

|gb|AAG48743.l|AF329861_2 polymerase (Hepatitis 
|gb|AAK19536.1|AP335733_2 polymerase [Hepatitis . 
|gb|AAG48749.l|AF329864_2 polymerase [Hepatitis . 
|gb|AAG48747.l|AF329863_2 polymerase [Hepatitis . 
|gb|AAG48737.l|AF3 29858_l polymerase [Hepatitis . 
|gb|AAG48740.l|AF3 29859_2 polymerase [Hepatitis . 
|gb|AAK19542.l|AF3 35736_2 polymerase (Hepatitis . 
|gb|AAK19540.l|AF335735_2 polymerase [Hepatitis . 
2982339 |gb|AAC06361.1 I DNA polymerase [Hepatitis B virus] 
336159 |gb|AAA46774.l I polymerase protein 

ll8B99|sp|P11292|DPOL_^WHVW6 P protein [Includes: DNA-dir. 
225532 |prf I 1 1305266C gene P 

ll07586|emb|CAA56892.l| polym^ras^ [Hepatitis B virus] 
1107579|emb|CAA56878.a I polymerase [Hepatitis B virus] 
1185116|emb|CAA51255.l| HBsAg (Hepatitis B virus] 
59414|emb|CAA32405.l| DNA polymerase [Hepatitis B virus] 
21326589|ref |WP_^647608,1| P gene product, put. DNA polyme. 
1321828|emb|CAA96556.l| polymerase [Hepatitis B virus] 
5019960|gb|AAD37941.l| P protein (Hepatitis B virus] 
329652|gb|AAA697l9.l| coat protein [Hepatitis B virus] 
329651 |gb|AAA69720.1 I coat protein (Hepatitis B virus] 
27466495 |gb|AAO12590.l| polymerase (Hepatitis B virus] 
21218028|dbj|BAB96528.l| large S protein [Hepatitis B vi. 
1321832|emb|CAA96561.l| polymerase (Hepatitis B virus] 
27450190|gb|AAO14552.l|AF460225_l polymerase [Hepatitis 
27450188|gb|AAO14551.1 |AF4 60224_1 
27450192 |gb|AAO14553.l|AF4 60226_l 
274 50198 I gbjAA014556 . 1 |AF4 6022 9_1 
27450196 |gb|AAOl4555.1 I AF460228_1 
27450194 |gb|AAOl4554 .1|AF460227_1 
27450200 I gb I AA0145S7 . 1 1 AP4 60230_1 
27450202 |gb|AA0145S8 . 1 | AF460231_1 
3328370 |gb I AAC26832 . 1 ' 



[Hepatitis 
(Hepatitis 
[Hepatitis 
(Hepatitis 
(Hepatitis 



23380174 I gb I AAM83022 . 1 1 
233 80081 jgbj AAM82960. 1 | 
23380171 jgbj AAM83020.1 I 
23380180|gb|AAM83026.l| 
23380177|gb|AAM83024.l| 
23380072 jgbj AAMB2954 . 1 1 
23380084 jgbj AAM82962. 1 1 
23380078 jgbj AAM82958 . 1 1 
23380066 jgbj AAM82950. 1 1 
23380111 jgbj AAM82980.lj 



polymerase 
polymerase 
polymerase 
polymerase 
polymerase 

polymerase (Hepatitis 
_ polymerase (Hepatitis . 
DNA polymerase (Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] 
polymerase [Hepatitis B virus] >. 
polymerase (Hepatitis B virus] 
polymerase (Hepatitis B virus] 
polymerase [Hepatitis B virus] 
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Query= gi | 93080 | pir | | S20757 DNA-directed DNA polymerase (EC 
2.7.7.7) - hepatitis B virus (subtype ayw, patient E) 

(832 letters) 
cutoff = 3e-88 

Database: All non-redundant GenBan)^ CDS 
translations+PDB+SwissProt+PIR+PRF 

1,376.942 sequences; 442,405,847 total letters 

BLASTP 2.2.5 (Nov.16-2002) (Altschul, S.F., et al., "Gapped BLAST and PSI-BLAST: a new 
generation of protein database search programs". Nucleic Acids Res. 25:3389-3402 (1997)) 
against HBV subtype sequence S20757, cutoff = 3e-88 (to select human sequences). 
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Table 21: CLUSTALW alignment of 19 HBV polymerase sequences 
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MPLS YQHFRRLLLLDD EAGPLEEELPRLADEGLNRHVAEELNLGNLNVS I PWTHKVGN 
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MPLS YPHFRKLLLLDD - - EAGPLEEELPRLADEDLNRRVAADLNLQLPNVS I PWTHKVGN 
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FTGLYSSTVPVFNPHWKTPSFPNIHLHQDIIKKCEQFVGPLTVNEKRRLQLIMPARFYPK 
FTGFYSSTVPVFNPHWETPSFPNIHLHQDIIKKCEQFVGPLTVNEKRRLQLIMPARFYPK 
FTGLYSSTVPVFNPKWQTPSFPDIHLHQDI INKCEQFVGPLTVNEKRRLKLI lAARFYPN 
FTGLYSSTVPAFNPNWSTPSFPDIHLHQDLISKCEQFVGPLTKNELRRLKLVMPARFYPK 
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FTGLYSSTVPVFNPEWQTPSFPNIHLQEDIINRCQQYVGPLTVNEKRRLKLIMPARFYPN 
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VTKYLPLDKGIKPYYPEHWNHYFQTRHYLHTLWKAGILYKRETTRSASPCGSPYSWEQE 
VTKYLPLDKGIKPYYPEHLVNHYFQTRHYLHTLWKAGILYKRETTRSASFCGSPYSWEQE 
VTKYLPLDKGIKPYYPEHLVNHYFQTRHYLHTLWKAGILYKRETTHSASFCGSPYSWEQE 
VTKYLPLDKGIKPYYPEHLVNHYFQTRHYLHTLWKAGVLYKRETTHSASFCGSPYSWEQE 
VTKYLPLDKGIKPYYPEHLVNHYFQTRHYLHTLWKAGILYKRETTHSASFCGSPYSWEQD 
APKYLPLDKGIKPYYPEHWNHYFQTRHYLHILWKAGILYKRETTRSASFCX3SPYSWEQE 
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UNK_4 94016 

UNK_494017 . ^11.11'."..''" 

UNK_4 94015 I-TKYLPIJ3KGIKPyYPBYAVKHYFKTRHYUm,WKAGILYKRETTRSASPCGSPYSWE^ 

UNK_4 94018 LTKYLPLDKGIKPYYPBYAVNHYFKTRHYLHTLWKAGILYKRBTTRSASFCGSPYSWEOE 

JDVLVS I'TKYLPLDiraiKPyyPEHAVNHYFKTiaiYIJm.WKAGILYKRETTRSASFCGSPYSWEOE 

JDVLVR LTKYLPLDiraiKPYyPEHAVNHYFKTRHYLHTLWKAQILYKRETTRSASFCGSPYSWEOE 

T13468 LTKYLPLDKGIKPYYPEHAVNHYFKTRHYLHTLWKAGILYKRETTRSASFCGSPYSWEQE 

Ti3473 I-TKYI-PUDKGIKPYYPBHAVNHyFKTRHYLHTLWKAGILYKRETTRSASFCGSPYSWEQE 

S4 3 4 9 1 LTKYLPLDKGI KPYYPBHAVNHY FQTRHYLHTLWKAG I LYKRETTRS AS FCGS PYSWEQE 
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JDVLJ3 W2HGRLVLQTSTRHGDKSFRPQSSGILSRSPVGPCIQSQLRQSRLGPQPTQGQLAGLCQG 

S7 17 85 LQHG ABSFHQQSSGILSRPPVGSSLQSKHRKSRLGLQSQQGHIARRQQG 

S4 74 06 LQHG AESFHOQSSGII.SRPPVaSSIiQSKHSKSRLGLQSQQGHLARRQQG 

JDVLAl LQHG. AESFHQQSSGILSRPPVGSSLQSKHCKSRLGLQSQQGLLARRQQG 

mil ^SIUQQSSGILSRPPVGSSLQSKHRKSRLGLQSQQGHIARRQQG 

lllt^l ' AEPVCQQSLGILPRASVGSPVQSQLKQSRLGLQSQQRQLARSHQG 

JQ222 9 LQHGSTSLHDTKRHGTESLCAQSSGILSRPSAGSAIQSKFQQSRLGLQHKQGQLANGKQG 

U JM K. 494016 ~~ — — — — — — — — — — — — — — — 

UNK_494017 """"III 

UNK_4 94 0 15 W3HGRLVFQTSTRHGDESPCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGsiARGi«^ 

UNK_4 94018 LQHGRLVFQTSTRHGDESFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARGKSG 

JDVLVS LQHGRLVFQTSTRHGDESPCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARGKSG 

JDVLVR LQHGRLVFQTSTRHGDBSFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSMARGKSG 

llV.t^ W2HGRLVFQTSTRHGDESPCSQSSGILSRSPVGPGVRSQLKQSRLGLQPQQGSLARGKSG 

T13473 I^HGRLVPQTSTRHGDKSFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARGQSG 

S4 34 9 1 l^HGRLVPQTSTRHGDESFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARGKAG 

S3 552 7 WHGRLVFQTSTRHGDESPCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARRNQG 

Prim . cons . l^HGRLVFQTSTRHGDESFCSQSSGILSRSPVGPCVRSQLKQSRLGLQPQQGSLARGQQG 

250 260 270 280 290 300 

' I I I I I 

JDVLKS RSGSIRARVHPSTRRCFGVBPSGSGHVDPSVNNSSSCLRQSAVRKAAYSHLSTSKRQSSS 

JDVLVD RSGSIRAKAHPSTRRYFGVBPSGSGHIDHSVHNSSSCLHQSAVRKAAYSHLSTSKRQSSS 

JDVLJ3 GSGSIRAGIHSTPWGTVGVEPSSSGHTHNCANSSSSCLHQSAVRKEAYSPVSTSKRHSSS 

S71785 RSWSIRAGIHPTARRPFGVEPSGSGHNTNLASKSASCIYQSPVRKAAYPAVSTFEKHSSS 

S47406 RSWSIRAGIHPTARRPFGVEPSGSGHNTNLASKSASCLYQSPVRKAAYPAVSTFEKHSSS 

JDVLAl RSWSIRAGIHPTARRPFGVBPSGSGHTTIHASKSASCLHQSPVRKATYPSVSTFEKHSSS 

S20752 WSWSIRAGTHPTARRPFGVBPSGSGHTTHRASKSASCLYQSPDRKATYPSVSTFERHSSS 

S67505 RSGSIRARVHSTTRRSFRVBLSGSGSNHNIASTSSSCRHQSAVRETAYSHLSTVERHSSS 

. J^SGRLRSRVHTPTRWPAGVBPSSTRCVNNLASRSASCFHQSAVREKANPSLSTSKRHTST 

UNK_4 94016 

UNK_4 94017 --"--IIIIIII ] """!"!"^ 

UNK_494015 
UNK_4 94 018 
JDVLVS 
JDVLVR 
T13468 
T13473 
S43491 
S35527 



RSGSIWSRVHPTTRRPFGVEPSGSGHIDNTASSTSSCLHQSAVRKTAYSHLSTSKRQSSS 
RSGSIWSRVHPTTRRPFGVEPSGSGHIDNTASSTSSCLHQSAVRKTAYSHLSTSKRQSSS 
RSGSIRARVPPTTRRSFGVEPSGSGHIDNRASSTSSCLHQSAVRKTAYSHLSTSKRQSSS 
RSGSIRARVHPTTRRSFGVBPSGSGHIDNSASSTSSCLHQSAVRKTAYSHLSTSKRQSSS 
RSGSIRARVHPTTRRSFGVBPSGSGHIDNSARSASSCLHQSAVRKTAYSHLSTSKRQSSS 
RIGSIRARVHPTTRRSFGVBPSGSGHIDNSASSPSSCLHQSAVRKTAYCHLSTTKRQSSS 
RSGSIRARVHPTTRRPFGVBPSGSGHIDNSASSASSCFHQSAVRKTAYSHLSTSKRQSSS 
RSGRLRARVHPTTRRSFGVEPSGSGHLDNSASSSSSCLHQSAVRKTAYSHLSTSKRQSSS 



385 



Prim . cons . RSGSIRARVHPTTRRPFGVEPSGSGHIDNSASSSSSCLHQSAVRKTAYSHLSTSKRQSSS 

310 320 330 340 350 360 
' I I I i I 
JDVLKS GHAVEFHCLPPSSARPQSQGSVFSCWWLQPRNSKPCSEYCLSHLVNLREDRGPCDEHGEH 
JDVLVD GHAVEFHCLPPNSAGSQSQGSVSSCWWLQFRNSKPCSEYCLSHLVNLREDWGPCDEHGEH 
JDVLJ3 GNAVELHHVPPNSSRSQSQGSVLSCWWLQFRNSKPCSEHCLFHIVNLIDDWGPCAEHGEH 
S71785 GHAVELHHPPPNSARSQGERPVFPCWWLQFRNSKPCSDYCLSHIVNLI.EDWGPCTEHGBH 
S47406 <3HAVELHNLPPNSSRSQGERPVFPCWWLQFRNSKPCSDYCLSHIVNLI.EDWGPCAEHGEH 
JDVIAl GHAVELHNLPPNSARSQSERPVSPCWWLQFRNSKPCSDYCbSHIVNLLEDWGPCAEHGBH 
S20752 GRAVELHNPPPNSARSQSERPIFPCWWLQFRNSKPCSDYCI,SI.IVNLLEDWGPCDBYGBH 
S67505 GHEVELYSIPPNSARSQSTGPILSCWWLQFRNSBPCSDYCLSHLVNLLEDWGPCTEHGEH 
JQ22 2 9 GNAVELNPVPPSSVGSQGKGSVLPCWWLQFRDTBPCSDYCLSHIINI.LEDWGPCYEHGQH 
^HNIPPSSARSQSEGPIFSCWWLQFRNSKPCSDYCLTHIVNLLEDWGPCTEHGEH 

tniK~«J2is q;;^;;^^"*^^^^^^^®Q^=°p^*'SCwwlqfhnskpcsdyci.thivni,ledwgpctehgeh 

UNK~494018 GHAVE "-"""""11 I" 

JDVLVS ghavelhhispsparsqsegpifsswwi^frnskpcsdyclthivnllbdwgpctehgeh 

JDVLVR ghavefhnippssarsqsegpifscwwlqfrnskpcsdyclthivnlledwgpctehgeh 

T13468 ghavelhpcwwlqfrnskpcsdyclthivnlledwgpctehgehniriprtparvtggvf 

T13473 ghavetcwwlqfrnskpcsdyclthivnlledwgpctehgehniriprtparvtggvflv 

S43491 ghavblhnippssarsksegplfpcwwlqprnskpcsdyclthivnllbdwgpctehgeh 

53 5527 GHAVBLHNIPPSSARSQSEGPIFSCWWLQFRNSKPCSDYCLTHI VNLLBDWGPCTEHGEH 
Prim . cons . GHAVELHNIPPSSARSQSEGP2 PSCWWLQFRNSKPCSDYCLSHIVNLLBDWGPCTEHGEH 

370 380 390 400 410 420 

JDVLKS HIRIPRTPARVTGCVFLVDKNPHNTAESRLWDFSQFSRGITRVSWPKFAIPNLQSLTNL 

JDVLVD HIRIPRTPARVTGGVFLVDKNPHNTAESRLWDFSQFSRGISRVSWPKPAVPNLQSLTML 

JDVLJ3 RIRTPRTPARVTGGVFI.VDKNPHNTSESRLVVDFSQFSRGNTRVSWPKFAVPNLQSLTNL 

S71785 HIRIPRTPARVTGGVPLVDKNPHNTAESRLWDFSQFSRGNHRVSWPKPAVPNLQSLTNL 

54 74 06 HIRIPRTPARVTGGVFLVDKNPHNTAESRiWDFSQFSRGNYRVSWPKFAVPNLQSLTML 
JDVLAl HIRIPRTPARVTGGVFLVDKNPHNTEESRiWDFSQFSRGNHRVSWPKFAVPNLQSLTNL 
S20752 HIRIPRTPARVTGGVFLVDKNPHNTAESRLWDFSQFSRGNYRVSWPKFAVPNLQSLTNL 
S67505 HIRI PRTPARVTGGVFLVDKNPHNTTESRI.WDPSQPSRGSTRVS WPKFAVPNLQSLTNL 
JQ222 9 YIRTPRTPARVTGGVFLVDKNPHNTTESRI.WDPSQPSRGTTRVSWPKFAVPNLQSLTNL 
UNK_494016 NIRIPRTPARVTGGVFLVDKNPHNTTESRLWDFSQFSRGSTHVSWPKFAVPNLQSLTNL 
UNK'lgloiB "^^"^T!^^°*^^^"^^™'^''^^^^*"^°^^"°S™^SWPKFAVPNLQSLTNL 

UNK~494018 '.'.'.....il * 

JDVLVS NIRIPRTPARVTGGVFLVDKNPHNTTESRLVVDFSQFSRGSTHVSWPKPAVPNLQsi.TNL 

JDVLVR NIRIPRTPARVTGGVFLVDKNPHNTTESRLWDFSQFSRGSTHVSWPKFAVPNLQSLTNL 

T13468 LVDKNPHNTTESRLWDFSQFSRGSTX VSWPKFAVPNLOSLTML 

T13473 DKNPHNTTESX I-WDFSQFSRGSTQVsSSSJi^QSJJS 

Itlt^l "^^"^^P^^°°^P^^K»PHNTTESRLVVDPSQFSRGNTQVSWPKFAVPNLQSLTNL 

S35527 NIRIPRTPARVTGGVFLVDKMPHNTTESRLWDFSQFSRGSTHVSWPKFAVPNLQSLTML 

Pr im . cons . HIRIPRTPARVTGGVFLVDKMPHNTTESRLWDFSQFSRGSTRVSWPKFAVPNLQSLTMI. 

430 440 450 460 470 480 

JDVLKS LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLIGSSGLSRYAARLSSMSRlilTOQYGTMQNi 

JDVLVD LSSNLSWLSLDVSAAF^IPLHPAAMPHLLIGSSGLSRYVARLSSNSRINNNQYGTMQML 

JDVLJ3 LSSDLSWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLSSNSRIINHQHRTMQNL 

S71785 I'SSNLSWLSLDVSAAFYHLPLHPASMPHLLVGSTGLSRYVARVSSNSRIFNHQRGTMQNL 

^7^?f ^SSNLSWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLSSNSRIFNNQRGTMQNL 
^-SSNLSWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLSSDSRIFNHQHGTMQNL 

S20752 I-SSNLSWLSLDVSAGFYHLPLHPAAMPHLLVGSSGVSRYVARLSSNSRNNNNQYGTMQNL 

S6 75 05 LSSNLSWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLSSTSRI IDHQHGTMQNI. 



38^ 



JQ2229 

UNK_494016 

UNK_4 94 017 

UNK_4 94015 

UNK_4 94018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 

Prim. cons . 



JDVLKS 

JDVLVD 

JDVLJ3 

571785 

S47406 

JDVLAl 

S20752 

S67505 

JQ2229 

UNK_4 94016 

UNK_4 94017 

UNK_4 94 015 

UNK_4 94 018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 

Prim. cons . 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLAl 

S20752 

S67505 

JQ2229 

UNK_4 94016 

UNK_4 94 017 

UNK_4 94 015 

UNK_4 94 018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 



LSSNLSWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLSSTSRIHDHQHGTLQNL 
LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNINYQH6TMQNL 
LSSNLSWLSLDVSAAPYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNINYQHGTMQNL 

LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRWARLSSTSRNINHM 

LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNINHQHGAMQDL 

LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNXNYQHGTMQDL 

LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNINXQHGTMQDL 

LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLQRYVARLSSTSRNINYQHGTMQDL 

LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLPRYVARLSSTSRNINYQHGTMQDL 

LSSNLSWLSLDVSAAFYHIPLHPAAMPHLLVGSSGLSRYVARLSSTSRNINHQHGTMQNL 



490 



500 
I 



510 



520 



530 



540 



HDSCSRQLYVSLMLLYKTYGWKLHLYSHPIVLGFRKIPMGVGLSPFLLAQFTSAICSWR 
HDSCSRQLYVSLMLLYKTYGWKLHLYSHPIVLGFRKIPMCVCLSPFLLAQFTSAICSWR 
HDSCSRNLYVSLMLLYKTYGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 
HDYCSRNLYVSLLLLYQTFGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 
HDYCSRNLYVSLLLLYQTFGRKLHLYSHPIILGFRKIPMGVGLSPFLLAOFTSAICSWR 
HDSCSRNLYVSLLLLYQTPGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 
HDSCSRQLYV5LMLLYQNFGWKLHLYSHPIVLGFRKIPMGVGLSPFLLAQFTSAICSWR 
HDHCSRNLFVSLMLLYKTFGRKLHLYSHPIVLGFRKIPMGVGLSPFLLAQFTSSICSWR 
HNSCTRNLYVSLLLLFQTLGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 
HDSCSRNLYVSLLLLYKTFGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 
HDSCSRNLYVSLLLLYKTFGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 



HDSCSRNLYVSLLLLYKTFGRKLHLYSHPIILGFRKIPMGGGLSPFLLAQFTSAICSWR 
HDSCSRNLYVSLLLLYKTFGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 
HESCSRNLYVSLLLLYKTFGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 
HDSCSKHLYVSLLLLYKTFGRKLHLYSHPIXLGFRKIPMGVGLSPFLLAQFTSAICSVVR 
HDSCSKHLYVSLLLLYKTFGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWC 
HDSCSRNLYVSLLLVYKTFGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 

HDSCSRNLYVSLLLLYKTFGRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSWR 



550 



560 



570 
I 



580 



590 



600 



RAFPHCLAFSYMDDWLGAKSVQHREFLYTAVTNFLLSLGIHLNPNKTKRWGYSLNFMGY 
RAFPHCLAFSYMDDWLGAKSVQHRESLYTAVTNFLLSLGIHLNPNKTKRWGYSLNFMGY 
RAFPHCLAFSYMDDWLGAKSVQHLESLYAAVTNFLLSLGIHLNPQKTKRWGYSLNFMGY 
RAFPHCLAFSYMDDWLGAKSVQHLESLFTAVTNFLLSLGIHLNPNKTKRWGYSLHFMGY 
RAFPHCLAFSYMDDWLGAKSVQHLESLFTAVTNFLLSLGIHLNPNKTKRWGYSLNFMGY 
RAFPHCLAFSYMDDWLGAKTVHHLESLFTAVTNFLLSLGIHLNPNKTKRWGYSLHFMGY 
RAFPHCLAFSYMDDWLGAKSVQHLESLFTAVTNFLLSLGIHLNPNKTKRWGYSLHPMGY 
RAFPHCLAFSYMDDLVLGAKSVQHLESIYTAVTMFLLSLGIHLNPNKTKRWGYSLNFMGY 
RAFPHCLAFSYMDDLVLGAKSVQHLESLYTAVTMFLLSVGIHLNTSKTKRWGYSLHFMGY 
RAFPHCLAFSYMDDWLGAKSVQHLESLFTSITNFLLSLGIHLNPNKTKRWGYSLNFMGY 
RAFPHCLAFSYMDDWLGAKSVQHLESLFTSITNFLLSLGIHLNPNKTKRWGYSLNPMGY 



RAFPHCLAFSYMDDWLGAKSVQHLESLFTSITNFLLSLGIHLNPNKTKRWGYSLNFMGY 
RAFPHCLAFSYMDDWLGAKSVQHLESLPTSITNFLLSLGIHLNPNKTKRWGYSLNPMGY 
RAFPHCLAFSYMDDWLGAKSVQHLESLFTAITNPLLSLGIHLNPHKTKRWGYSLNFMGY 
RAFPHCLAFSYMDDWLGAKSVQHLEALYTSITNFLLSLGIHLNPNKTKRWGYSLNFMGY 
RAFPHCLAFSYMDDWLGAKSVQHLESLPTSITNFMLSLGIHLNPNKTKRWGYSLNFMGY 
RAFPHCIAFSYMDDWLGAKSVQHLESLFTSITNFLLSLGIHLNPNKTKRWGYSLNFMGY 
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Prim. cons . 



RAFPHCIiAFSYMDDVVLGAKSVQHLESLPTAVTNFLLSLGIHLNPNKTKRWGYSL^ 



610 



620 



630 



640 



650 



660 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLAl 

S20752 

S67505 

JQ2229 

UNK_494016 

UNK_494017 

UNK_4 94015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S3SS27 



I I 1 I I I 

VIGSWGTIiPQDHIVQKIKHCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
IIGSWGTLPQDHIVQKIKHCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGTLPQEHIVLKIKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSYGSLPQDHIIQKIKECFRKLPINRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGCYGSLPQDHIIQKIKECFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPAIjKPLY 
VIGCYGSIiPQDHIIQKIKECFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGCYGSLPQEHIIQKIKECFRKVPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
IIGSWGSLPQDHIVQKIKQCFRKLPVNRPIDWBCVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGSLPQDHIVHKIKECFRKLPVNRPIDWiCVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGTLPQEHIVQKLKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGTLPQEHIVQKLKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 



VIGSWGTLPQEHIVLKIKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGTLPQEHIVLKLKQCFRKLPVNSPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGTLPQEHIVQKIKQCFRKLPVNRPIDWKVCQXIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGTLPQDHIVQKLKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY 
VIGSWGTIjPQEHIVQKLKQCFRKLPVNRPIDWKVCQRIVGLLGPAAPFTQCGYPALMPLY 
VIGSWGTLPQEHIVLKLKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCX3YPALMPLY 



Prim . cons . VIGSWGTLPQEHI VQKI KQCFRKLPVNRPIDWKVCQRI VGLLGFAAPFTQCGYPALMPLY 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLAl 

S20752 

S67505 

JQ2229 

UNK_494016 

UNK_494017 

UNK_49.4015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 

Prim. cons. 



JDVLKS 
JDVLVD 
JDVLJ3 
S71785 
S47406 
JDVLA3. 
S207S2 
S67505 



670 680 690 700 710 720 

I I I I I I 

ACIQAKQAFTFSPTYKAFLSKQYMNLYPVARQRPGLCQVFADATPTGWGLAIGHQRMRGT 
ACIQAKQAFTFSPTYKAFLSKQYMNLYPVARQRPGLCQVFADATPTGWGLAIGHQRMRGT 
ACIQAKQAFTFSPTYKAFLNKQYLNLYPVARQRPGLCQVFADATPTGWGLAIGHQRMRGT 
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRPGLCQVFADATPTGWGLVMGHQRMRGT 
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRPGLCQVFADATPTGWGLVMGHQRMRGT 
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRPGLCQVFADATPTGWGLVMGHQRMRGT 
ACIQFKQAFTFSPTYKAFLCKQYLNLYPVARQRPGLCQVFADATPTGWGLGMGHQRMRGT 
ACIQAKOAFTFSPTYKAFLRTQYLTLYPVARQRPGLCQVFADATPTGWGLAIGHQRMRGT 
ACITAKQAFVFSPTYKAFLCKQYMNLYPVARQRPGLCQVPADATPTGWGLAIGHQRMRGT 
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADATPTGWGLAIGHRRMRGT 
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADATPTGWGLAIGHRRMRGT 



ACIQSKQAFTFSPTYKAFLCKQYLHLYPVARRTALCQVFADATPTGWGLAIGHRRMRGTF 
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADATPTGWGLAIGHRRMRGT 
ACIQAKQAPTFSPTYKAFLCKQYLHLYPVARQRSGLCQVFADATPTGWGLAIGHRRMRGT 
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADATPTGWGLAIGHRRMRGT 
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADATPTGWGLAIGHQRMRGT 
ACIQSKQAFTFSPTYKAFLCQQYLHLYPVARQRSGLCQVFGDATPTGWGLAIGHRRMRGT 

ACIQSKQAFTPSPTYKAFLCKQYLNLYPVARQRPGLCQVFADATPTGWGLAIGHQRMRGT 



730 



740 



750 



760 



770 



I 



780 



FVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLOCTANWILRGTSFV 
FVSPLPIHTVELLAACFARSRSGAKLIGTDNSVVLSRKYTSFPWLLGCyVANWILRGTSFV 
FLAPLPIHTAELLAACFARSRSGANILGTPNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FLAPLPIHTAELLAACFARSRSGANILGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FQAPLPIHTAELLAACFARSRSGANILGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FSAPLPIHTAELLAACFARSRSGANILGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FVAPLPIHTAELLAACFARSRSGANIIGTDNSWLSPKYTSFPWLLGCAANWILRRTSFV 
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JQ2229 

UNK_494016 

UNK_494017 

UNK_494015 

UNK_494018 

JDVTiVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 

Prim. cons . 



JDVLKS 

JDVLVD 

JDVLJ3 

S71785 

S47406 

JDVLAl 

S20752 

S67505 

JQ2229 

UNK_494016 

UNK_494017 

UNK_494015 

UNK_494018 

JDVLVS 

JDVLVR 

T13468 

T13473 

S43491 

S35527 



FVAPLPIHTAELLAACFARSRSGATLIGTDNSVVLSRKYTSFPWLLGCAANWILRGTSPV 
FVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 



VAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTYFVY 
FVAPLPIHTAELLAACFARSRSGAKLIGTDNS WLSRKYTS FPWLLGCAANWILRGTS FV 
PVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FVAPLPIHTAELLAACFARSRSGATLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 
FVAPLPIHTAELLAACFARSRSGAKLIGTDNSWLSRKYTSFPWLLGCAANWILRGTSFV 

FVAPLPIHTAELIJU^CFARSRSGAKLIGTDNSVVLSRKyTSFPWLLGCAANWILRGTSFV 



790 



800 



810 



820 



830 



840 



'I I I I I 

YVPSALNPADDPSRGRLGLSRPLLRLPFQPTTGRTSLYAVSPSVPSHLPVRVHFASPLHV 
yVPSALNPADDPSRGRLGLSRPLLRLPFQPTTGRTSLYAVSPSVPSHLPVRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLRLPYRPTTGRTSLYADSPSVPSHLPDRVHFASPLHV 
yvPSALNPADDPSRGRLGIFRPLLRLPFRPTTGRTSLYADSPSVPSHLPVRVHFASPI.HV 
YVPSALNPADDPSRGRLGLSRPLLRLPFRPTTGRTSLYADSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLSRPLLRLPFRPTTGRTSLYADSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLSRPLLCLPPRPTTGRTSLYADSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLRPWFRPTTGRTSLYAVSPSVPSHLPVRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLRLPFOPTTGRTSLYADSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLHLPFRPTTGRTSLYAVSPSVPSHLPDRVHPASPLHV 
YVPSALNPADDPSRGRLGLYRPLLHLPFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 



VPSALNPADDPSRGRLGLIRPLLHLRFRPTTGRTSLYAVSPSVPSHLPDRVHPASPLHVA 
YVPSALNPADDPSRGRLGLYRPLLLLPFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLHLPFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLHLPFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLRLSFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 
YVPSALNPADDPSRGRLGLYRPLLHLPFQPTTGRTSLYAVSPSVPSHLPVRVHFASPLHV 



Prim . cons . 



YVPSALNPADDPSRGRLGLYRPLLRLPFRPTTGRTSLYAVSPSVPSHLPDRVHFASPLHV 



JDVLKS 


AWRPP 


JDVLVD 


AWRPP 


JDVLJ3 


AWRPP 


S71785 


AWRPP 


S47406 


AWRPP 


JDVLAl 


AWRPP 


S207S2 


AWRPP 


S67505 


AWRPP 


JQ2229 


AWRPP 


UNK_4 94016 


AWRPP 


UNK_494017 


AWRPP 


UNK_494015 




UNK_494018 




JDVLVS 


WRPP- 


JDVLVR 


AWRPP 


T13468 


AWRPP 


T13473 


AWRPP 


S43491 


AWRPP 


S35527 


AWRPP 



Prim . cons . AWRPP 



389 



CLUSTALW alignment of 19 HBV polymerare sequences representing the sybtypes adw (4), ayw (5), 
ayr (4) and adr (6) (NPS@: Network Protein Sequence Analysis, TIBS Vol. 25, No 3 (291):147-150, ' 
Combet C, Blanchet C, Geourjon C. and Deleage G. (March 2000)) 

CLUSTALW options used : 

endgaps=l 

gapdist=8 

gapext=0.2 

gapopen=10.0 

hg ap r e s i due s = GP SNDQERK 

k:tuple=l 

matrix=gonnet 

maxdiv=3 0 

out order=al igned 

pairgap=3 

score=percent 

topdiags=5 

type=PROTEIN 

window=5 
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Table 22. HCV Multiple Sequence Alignment 
GCG Multiple Sequence Filei 
Written by Omiga 1,1 



Name : 


BBBEl 


Len: 


3052 


Check : 


2605 


Weight 


1 


.00 


Name: 


D89815 


Len: 


3052 


Check : 


9655 


Weight 


: 1 


.00 


Name : 


ED43type_4 


Len: 


3052 


Check : 


4987 


Weight 


: 1 


.00 


Name : 


HC_C2 


Len : 


3052 


Check : 


6273 


Weight 


: 1 


.00 


Name : 


HC_G9 


Len: 


3052 


Check: 


217 


Weight: 


1. 


DO 


Name : 


HCU16326 


Len: 


3052 


Check : 


5854 


Weight 


: 1 


.00 


Name : 


HCV_H_CMR 


Len: 


3052 


Check : 


4932 


Weight 


: 1 


.00 


Name : 


HCV_J1 


Len: 


3052 


Check : 


4947 


Weight 


: 1 


.00 


Name : 


HCV_J483 


Len: 


3052 


Check: 


2553 


Weight 


: 1 


.00 


Name : 


HCV_J8 


Len: 


3052 


Check: 


9778 


Weight 


: 1 


.00 


Name : 


HCV_JK1 


Len: 


3052 


Check: 


4917 


Weight 


: 1 


.00 


Name : 


HCV_JS 


Len: 


3052 


Check: 


3982 


Weight 


: 1 


.00 


Name : 


HCV_K1_R1 


Len: 


3052 


Check : 


9084 


Weight 


: 1 


.00 


Name : 


HCV_K1_R2 


Len: 


3052 


Check: 


47 Weight: 


1.00 


Name : 


HCV_K1_R3 


Len: 


3052 


Check: 


1630 


Weight 


1 


.00 


Name : 


HCV_K1_S1 


Len: 


3052 


Check: 


3578 


Weight 


: 1 


.00 


Name : 


HCV_K1_S2 


Len: 


3052 


Check : 


9909 


Weight 


: 1 


.00 


Name : 


HCV_K1_S3 


Len : 


3052 


Check: 


9508 


Weight 


: 1 


.00 


Name : 


HCV_L2 


Len: 


3052 


Check: 


4175 


Weight 


: 1 


.00 


Name : 


HCV_N 


Len: 


3052 


Check: 


1702 


Weight 


: 1 


.00 


Name : 


HCV12083 


Len: 


3052 


Check: 


7564 


Weight 


: 1 


.00 


Name : 


HCV1480 


Len: 


3052 


Check : 


5620 


Weight 


: 1 


.00 


Name : 


HCVPOLYP 


Len: 


3052 


Check: 


2663 


Weight 


: 1 


.00 


Name: 


HD_1 


Len: 


3052 


Check: 


404Q 


Weight 


1 


00 


Name : 


HPCCGAA 


Len: 


3052 


Check : 


5414 


Weight 


: 1 


00 


Name : 


HPCFG 


Len : 


3052 


Check: 


7119 


Weight 


1 


00 


Name : 


HPCGENANTI 


Len: 


3052 


Check: 


9591 


Weight 


1 


00 


Name : 


HPCGENOM 


Len: 


3052 


Check : 


2009 


Weight 


1 


00 


Name : 


HPCHUMR 


Len: 


3052 


Check: 


4863 


Weight 


1 


00 


Name : 


HPCJ 


Len: 


3052 


Check : 


3553 


Weight ; 


1 


00 


Name : 


HPCJCG 


Len: 


3052 


Check: 


6658 


Weight : 


1 


00 


Name : 


HPCJX04 6 


Len: 


3052 


Check: 


436 


Weight : 


1.00 


Name : 


HPCJK04 9 


Len: 


3052 


Check : 


9796 


Weight : 


1. 


00 


Name : 


HPCJTA 


T Art . 

Lien : 




cnecK: 


2902 


Weight : 


1. 


00 


Name: 


HPCJTB 


Len: 


3052 


Check : 


4237 


Weight : 


1. 


00 


Name: 


HPCK3A 


Len: 


3052 


Check: 


2180 


Weight : 


1. 


00 


Name : 


HPCPLYPRE 


Len: 


3052 


Check: 


6557 


Weight : 


1. 


00 


Name : 


HPCPOLP 


Len: 


3052 


Check: 


1218 


Weight : 


1. 


00 


Name : 


HPCPP 


Len: 


3052 


Check: 


3845 


Weight: 


1. 


00 


Name : 


HPCUNKGD 


Len: 


3052 


Check: 


6214 


Weight: 


1. 


00 


Name : 


MKCIA 


Len: 


3052 


Check: 


1615 


Weight : 


1. 


00 


Name: 


NDM59 


Len: 


3052 


Check: 


9717 


Weight : 


1. 


00 


Name: 


NZLI 


Len: 


3052 


Check: 


2255 


Weight: 


1- 


00 


Name : 


SA13 


Len: 


3052 


Check : 


9158 


Weight : 


1. 


00 


Name : 


Th580 


Len : 


3052 


Check: 


37 Weight: 


1.00 


Name: 


Type_3a_CB 


Len: 


3052 


Check: 


7958 


Weight : 


1. 


00 


Name : 


TypeV_D 


Len: 


3052 


Check: 


303 


Weight : 


1.00 


Name : 


VN004 


Len: 


3052 


Check : 


3873 


Weight : 


1. 


00 


Name : 


VN235 


Len: 


3052 


Check: 


7756 


Weight : 


1. 


00 


Name : 


VN405 


Len: 


3052 


Check: 


7249 


Weight : 


1. 


00 



BEBEl MSTNPKPQRK TKRNTNRRPQ DVKFPGGGQI VGGVYLLPRR GPRLGVRAAR 

D89815 MSTNPKPQRK TKRNTNRRPQ DVKFPGGGQI VGGVYLLPRR GPRLGVRATR 

ED43type_4 MSTNPKPQRK TKRNTNRRPM DVKFPGGGQI VGGVYLLPRR GPRLGVRATR 

HC^C2 MSTNPKPQRK TKRNTNRRPQ DVKFPGGGQI VGGVYLLPRR GPRLGVRATR 
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HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HC:V_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
N2LI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEI 
D89815 
BD43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H__CiyiR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV JS 



MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTIPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRQ 

MSTNPKPQRK 

MSTNPKPQRK 

MSTLPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTLPKPKRQ 

MSTNGKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRQ 

MSTLPKPQRI 

MSTNPKPQRK 

MSTNPKPQRK 

MSTLPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTNPKPQRK 

MSTLPKPQRK 

MSTNPKPQRK 

MSTLPKPQRK 

MSTLPKPQRK 

MSTLPKPQRK 

MSTLPKPQRK 

MSTLPKPQKR 

MSTLPKPQRK 

51 

KTSBRSQPRG 
KTSERSQPRG 
KTSBRSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSBRSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSBRSQPRG 



TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPM 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTLRRPK 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNINRRPQ 

TKRNTYRRPQ 

TKRNTYRRPQ 

TKRNTIRRPQ 

NKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTNRRPQ 

TKRNTSRRPQ 

TKRNTIRRPQ 

TKRNTNRRPQ 

TKRNTNRRPM 

TKRNTIRRPQ 

TKRNTIRRPQ 

TKRNTNRRPM 

NQRNTNRRPQ 

TKRNTNRRPM 



DVKFPGGGQI 
DIKFPGGGQI 
DVEFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
^ DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
EVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
NVKPPAGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGVI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DIKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKPPGGGQT 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 
DVKFPGGGQI 



VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRK 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGEVYVLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGWLLPRR 
VGGVYVLPRR 
VGGVYVLPRR 
VGGVYVLPRR 
YVGVYVLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYVLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYVLPRR 
VGGVYVLPRR 
VGGVYLLPRR 
VGGVYLLPRR 
VGGVYLLPRR 



RRQPIPKDRR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKVRR 
WRQPTPKARR 
RRQPIPKDRR 
RRQPIPKARQ 
RRQPIPKARR 



STGKSWGRPG 
PEGRTWAQPG 
PEGRSWAQPG 
PEGRAWAQPG 
PEGRSWAQPG 
PEGRAWAQPG 
PEGRTWAQPG 
PBGRTWAQPG 
PEGRAWAQPG 
STGKSWGKPG 
PEGRAWAQPG 
PEGRTWAQPG 



YPWPLYRNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 



GPRVGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRAIR 
GPRLGVRATR 
GPKLGVRATR 
GPRLGVRALR 
GPRLGVRATR 
GPRLGVRATR 
GPQLGVREVR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRAPR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPKLGVRAVR 
GPTLGVRATR 
GPTLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVCATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 
GPRLGVRATR 

100 

LGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLLSP 
MGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
MGWAGWLLSP 
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HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
^ HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGBNANTI 
HPCGENOM 
HPCHOMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN23 5 
VN4 05 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV__J8 
HCV_JK1 

Hcv_crs 

HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV N 



KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KNSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTWERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRS 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERPQPRG 
KTSERSQPRG 
KTSERPQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRR 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 
KTSERSQPRG 



RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKVRR 
RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKVRR 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARR 
RRQLIPKARQ 
RRQPIPKARR 
RRQPTPKARP 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPKARR 
RRQPIPRARR 
RRQPIPKARR 
RRQPIPKARR 
RRKPIPKARR 
RRQPIPKARR 
RRQPIPKDRR 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKDRR 
RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKARP 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARQ 
RRQPIPKARR 
RRQPIPKARQ 



PEGRAWAQPG 
PEGRAWAQPG 
SEGRTWAQPG 
PEGRAWAQPG 
PEGRAWAQPG 
SEGRTWAQPG 
PEGRAWAQPG 
PEGRAWAQPG 
PQGRHWAQPG 
PTGRSWGQPG 
PEGRAWAQPG 
PEGRSWAQPG 
PEGRTWAQPG 
REGRSWAQPG 
PEGRAWAQPG 
PEGRTWAQPG 
PEGRTWAQPG 
PEGRTWAQPG 
PEGRTWAQPG 
QTGRAWGQPG 
TEGRSWAQPG 
PEGRAWAQPG 
PEGRAWAQPG 
SEGRSWAQPG 
PEGRTWAQPG 
STGKSWGKPG 
PEGRAWAQPG 
PEGRAWAQPG 
PEGRAWAQPG 
STGKSWGKPG 
SEGRSWAQPG 
PTGRSWGQPG 
SQGRTWGQPG 
SGGRSWAQPG 
SEGRSWAQPG 
PIGRSWGQPG 
QTGRTWAQPG 
SQGRHWAQPG 



YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYANEG 
YPWPLYGNEG 
YPWPLYGSEG 
YPWPLYANEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YAWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYANEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 
YPWPLYGNEG 



LGWAGWLLSP 
MGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
MGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
MGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
MGWAGWLLSP 
MGWAGWLLSP 
CGWAGWLLSP 
CGWAGWLLPP 
LGWAGWLVSP 
FGWAGWLLSP 
LGWAGWLLSP 
MGWAGWLLSP 
MGWAGWLLSP 
CGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLLSP 
LGWAGWLLSP 
CGWAGWLMSP 
CGWAGWLLSP 
CGWAGWLLSP 
CGWAGWLLSP 
CGWMGWLLSP 
CGWAGWLLSP 
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RGSRPSWGPS 
RGSRPSWGPN 
RGSRPSWQPN 
RGSRPSWGPN 
RGSRPSWGPS 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPTWGPT 
YGSRPRWGPT 
RGSRPNWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRSSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRSNWGPT 
RGSRPSWGPT 
RGSRPSWGPT 



DPRHKSRNLG 
DPRRRSRNLG 
DPRGRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRKSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 



KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
RVIDTITCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTPTCGP 
KVIDTLTCGL 



ADLMGYIPW 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPW 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPW 
ADLMGYIPLV 
ADLMGYIPLV 
ADLMGYIPW 
ADLMGYIPLV 
ADLMGYVPLV 



150 

GAPVGGVAjRA 

GAPLGGAARA 

GAPVGSVARA 

GAPLGGAARA 

GAPLGGAARA 

GAPLGGVARA 

GAPLGGAARA 

GAPLGGAARA 

GAPLGGAARA 

GAPVGGVARA 

GAPLGGAARA 

GAPLGGVARA 

GAPLGGAARA 

GAPLGGASRA 

GPPLGGVARA 

GAPLGGTARA 

GAPLGGASRA 

GPPLGGVARA 

GAPLGGV7VRA 

GGPLGGAARA 
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HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPC JTA . 
HPCJTB 
HPCK3A 
HPCPLYPRB 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 



RGSRPHWGPN 
RSSRPNWGPN 
RGSRPSWGPS 
RGSRPSWQPT 
RGSRPSWGPT 
RGSRPSWGQN 
RGSRPNWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPTWGPN 
RGSRPSWGPN 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPNWAPN 
RGSRPSWGPT 
RGSRPSWGPN 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPT 
RGSRPSWGPN 
RGSRPNWGPN 
RGSRPSWGPN 
RGSRPSWGPN 
RGSRPSWGQN 
RGSRPNWGPN 
RGSRPHWGPN 
RGSRPNWGPN 



DPRRRSRNLG 
DPRRKSPNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRHRSRNVG 
DPRRRSRNLG 
DPRRKSRNLG 
DPRRRSRNLG 
DPRHRSRNVG 
DPRRRSRNLG 
DPRRKSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 
DPRRRSRNLG 



KVIDTLTCGP 
RVIHTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGL 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGL 
KVIDTLTCGF 
KVIDTLTCGF 
KVIDTLTCGL 
KVIDTLTCGF 
KVIDTLTCGP 



ADLMWYIPW 

PHLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPLI 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPVI 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPW 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPW 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPW 

ADLMGYIPLV 

ADLMGYIPLV 

ADLMGYIPVL 

ADLMGYIPW 

ADLMGYIPW 



GAPLGGVAAA 

GGPVGGVSRA 

GAPLGGAARA 

GAPLGGAARA 

GAPLGGAARA 

GAPVGGVARA 

GAPLGGVARA 

GAPLGGAARA 

GAPLGGAARA 

GAPLGGAARA 

GAPLGGAARA 

GGPLGGVAAA 

GAPVGGVARA 

GAPLGGAARA 

GAPLGGAARA 

GAPLGGAARA 

GAPLGGAARA 

GAPLGGVARA 

GAPLGGAARA 

GAPLGGVARA 

GAPLGGAARA 

GAPLGGVARA 

GAPVGGVARA 

GGPVGGVARA 

GGPLGGVAAA 

GAPVGGVARA 

GAPVGGVARA 

GGPLGGVAAA 

GAPLGGVAAA 

GAPLGGVAAA 
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LAHGVRVLED 
LAHGVRVLED 
LAHGVRALED 
LAHGVRALED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLEV 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLEV 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRAIED 
LAHGVKVLED 
LAHGVRVLED 
LAHGVRVLEG 
LAHGVRVLED 
LAHGVRALED 
LAHGVRVLED 
LAHGVRVLED 



GINYATGNLP 
GVNYATGNLP 
GINYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GINYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
SVNYATGNLP 
GVNYATGNMP 
GINYATGNLP 
GINYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 
GVNYATGNLP 



GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCPFSIFVLA 

GCSFSIPLLG 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 

GCSFSIFLLA 



LLSCISVPVS 

LLSCLTIPAS 

LLSCLTVPAS 

LLSCLTIPAS 

LLSCLTVPAS 

LLSCLTTPVS 

LLSCLTVPAS 

LLSCLTVPAS 

LLSCLTIPAS 

LLSCVTVPVS 

LLSCLTVPVS 

LLSCLTTPAS 

LLSCLTIPAS 

LLSCLTIPAS 

LLSCLTIPAS 

LLPCLTIPAS 

LLSCLTIPAS 

LLSCLTIPAS 

LLSCLTVPAS 

LLSCLTVPAS 

LLSCLTTPAS 

LLWCLTVPAS 

LLSCLTIPAS 

LLSCLTIPAS 

LLSCLTVPAS 

LFSCLTCPAS 

LLSCLTIPAS 

LLSCLTTPAS 
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AVEVRNTSSS 

AYEVRNVSGI 

AVNYRNVSGI 

AYEVRNASGV 

AVGVRNSSGV 

AYEVRNASGM 

AYQVRNSSGL 

AYQVRNSTGL 

AYEVRNVSGI 

AVEVRNISSS 

TYEVRNVSGV 

AYEVRNVSGI 

AYBVCNASGL 

AYEVRNASGV 

AYEVRNVSGV 

AYEVCNASGL 

AYEVRNASGV 

AYEVRNVSGV 

AYEVRNVSGI 

AHBVRNASGV 

ALTYGNSSGL 

AVPYRNASGV 

AYEVRNVSGV 

AYEVRNVSGV 

AYQVRNSSGL 

SLEYRNASGL 

AYEVHNVSGI 

AYEVRNVSGI 



394 



HPCHUNR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCy_Jl 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 



LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRAVED 
LAHGVRALED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRALED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRVLED 
LAHGVRALED 
LAHGVRVLED 
LAHGVRAIED 
LAHGVRALED 
LAHGVRALED 
LAHGVRAIED 
LAHGVRAVED 
LAHGVRAIED 

201 

YMATNDCSNS 

YHVTNDCSNS 

YHVTNDCPNS 

YHVTNDCSNS 

YHVTNDCPNA 

YHVTNDCSNS 

YHVTNDCPNS 

YHVTNDCPNS 

YHVTNDCSNS 

YYATNDCSNN 

YHVTNDCSNS 

YHVTNDCSNS 

YHVTNDCSNS 

YHVTNDCSNA 

YHVTNDCSNS 

YHVTNDCSNS 

YHVTNDCSNA 

YHVTNDCSNS 

YHVTNDCSNS 

YHVTNDCSNS 

YHLTNDCSNS 

YHVTNDCPNS 

YHVTNDCSNA 

YHVTNDCSNS 

YHVTNDCPNS 

YLLTNDCSNR 

YHVTNDCSNS 

YHVTNDCSNS 

YHVTNDCSNA 

YHVTNDCSNS 

YHVTNDCSNS 

YHLTNDCPNS 

YTVTNDCSNG 

YHVTNDCSNS 

YHVTNDCSNS 

YVLTNDCSNS 



GVNYATGNLP 

GVNYATGNLP 

GVNYATGNLP 

GVNYATGNLP 

GINFATGNLP 

GVNYATGNLP 

GVNYATGNLP 

GINFATGNLP 

GVNYATGNLP 

GVNFATGNLP 

GVNYATGNLP 

GVNYATGNLP^ 

GVNYATGNLP 

GVNYATGNLP 

GINFATGNLP 

GVNYATGNLP 

GINYATGNLP 

GINFATGNLP 

GINFATGNLP 

GVNYATGNLP 

GINYATGNLP 

GINYATGNLP 



GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFILA 
GCSFSIFILA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 
GCSFSIFLLA 



LLSCLTTPAS 
LLSCLTVPVS 
LLSCLTIPAS 
LLSCLTVPAS 
LLSCLLTPTA 
LLSCLTIPAS 
LLSCLTIPAS 
LFSCLIHPAA 
LLSCLTVPAS 
LLSCITTPVS 
LLSCLTIPAS 
LLSCLTTPVS 
LLSCLTIPAS 
LLSCITVPVS 
LFSCLIHPAA 
LLSCLTVPTS 
LLSCLTTPAS 
LFSCLIHPAA 
LFSCLIHPAA 
LLSCLTTPAS 
LLSCLTTPAS 
LLSCLTTPAS 



SIVWQLEGAV 
SIVYEAADVI 
SIVYEADHHI 
SIVYEAADMI 
SWYETENLI 
SIVYEAADMI 
SIVYEAADAI 
SIVYEAHDAI 
SIVYEAADMI 
SITWQLTDAV 
SIVYEAADMI 
SIVYEAADII 
SIVYEAQDMI 
SIVYEAADMI 
SIVYEAEDVI 
SIVYEABDMI 
SIVYEAADMI 
SIVYEAEDVI 
SIVYEAADLI 
SIVFEAADLI 
SIVLEADAMI 
SIVYEADNLI 
SIVYEAADMI 
SiVYETADMI 
SWYEAADAI 
SIVYEADDVI 
SIVYEAADMI 
SIVYEAADLI 
SIVYEAADLI 
SIVYEAADVI 
SIVYEAADMI 
SMVYEAEAII 
SIVYEAGDVI 
SIVYEAAGMI 
SIVYEAAGMI 
SIVYEADDVI 



LHTPGCVPCE 

MHAPGCVPCV 

MHLPGCVPCV 

MHNPGCVPCV 

MHLPGCVPYV 

MHTPGCVPCV 

LHTPGCVPCV 

LHTPGCVPCV 

MHTPGCVPCV 

LHLPGCVPCE 

MHTPGCVPCV 

MHTPGCVPCV 

MHTPGCVPCV 

MHTPGCVPCV 

MHTPGCLPCV 

MHTPGCVPCV 

MHTPGCVPCV 

MHTPGCLPCV 

MHTPGCVPCV 

MRTPGCVPCV 

LHLPGCLPCV 

LHAPGCVPCV 

MHVPGCVPCV 

MHTPGCVPCV 

LHTPGCVPCV 

LHLPGCVPCV 

MHTPGCVPCV 

MHTPGCVPCV 

MHTPGCVPCV 

MHTPGCVPCV 

MHTPGCVPCV 

LHLPGCVPCI 

LHLPGCTPCV 

MHTPGCVPCV 

MHTPGCVPCV 

LHTPGCIPCV 



KTGN.KSRCW 

RENN.SSRCW 

REGN.QSRCW 

RENN.SSRCW 

REGN.ASRCW 

REDN.SSRCW 

REGN.ASRCW 

REGN.VSRCW 

REDN.SSRCW 

NDNG.TLHCW 

REGN.SSRCW 

REKN.ISRCW 

RENN.SSRCW 

REAN.SSRCW 

RENN.SSRCW 

RENN.SSRCW 

REAN.SSRCW 

RENN . SSRCW 

REAN.SSRCW 

REGN.SSRCW 

RVGN . QSTCW 

LEDN.VSRCW 

RVDN. SSRCW 

REDN.SSRCW 

REGN.ASRCW 

ETDNNNTSCW 

RENN . SSRCW 

REGN.SSRCW 

REGN.SSRCW 

RENN.SSRCW 

RESN.FSRCW 

RTGN.QSRCW 

RLNN.ASKCW 

RENN.ASRCW 

RENN.VSRCW 

QDGN . TSTCW 



AYEVHNVSGI 
AYEVRNVSGG 
AYEVRNVSGI 
AVNYANKSGI 
GLEYRNASGL 
AYQVRNASGL 
AYQVRNRSGL 
SLEWRNTSGL 
AYQVRNSTGL 
AAEVKNISTG 
AYQVRNASGV 
AYEVRNASGM 
AYQVRNASGV 
AVQVKNISDS 
SLEWRNTSGL 
AVPYRNASGV 
ALTYGNSSGL 
SLEWRNTSGL 
SLEWRNTSGL 
AIQVRNASGI 
AVHYANKSGI 
AVHYRNISGI 

250 

VPVTPNIAIN 

VALTPTLAAR 

VALTPTVAAP 

VALTPTLAAR 

VSLSPTVAAR 

VALTPTLAAR 

VAVTPTVATR 

VAMTPTVATR 

VALTPTLAAR 

IQVTPNVAVK 

VALTPTLAAR 

VALTPTLAAR 

VALTPTLAAR 

VALTPTLAAR 

VALTPTLAGR 

VALTPTLAAR 

VALTPTLAAR 

VALTPTLAGR 

VALTPTLAAR 

VALTPTLAAR 

HAVSPTLATP ^ 

VQTTPTLSAP 

VALTPTLAAR 

VALTPTLAAR 

VAVTPTVATR 

TPISPTVAVK 

VALTPTLAAR 

VALTPTLA7VR 

VALTPTLAAR 

VALTPTLAAR 

VALTPTLAAR 

TPATPTLAIP 

TPVSPTVAVS 

VALTPTLAAR 

VALTPTLAAR 

TPVTPTVAVR 
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HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a CB 
TypeV_D 
VN004 
VN235 
VN4 05 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4B3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_Kl"s2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHimR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOliP 
HPCPP 
HPCXJNKCD 
MKCIA 
MDMS9 
NZLI 
SA13 



YHVTNDCPNS 
YMVTNDCTND 
YHVTNDCSNS 
YHVTNDCSNS 
YHVTNDCSNS 
YMVTNDCSND 
YVLTNDCSNS 
YHVTNDCPNS 
YHLTNDCPRS 
YVLTNDCSNS 
YVLTNDCSNS 
YHLTNDCSNN 
YHLTNDCPNS 
YHLTNDCPNS 
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QPGALTKGLR 

NASVPTTTLR 

YIGAPLESLR 

NASVPTTTIR 

DSRVPVSEVR 

NASVPTTTLR 

DGKLPTTQLR 

DGKLPATQLR 

NASVPTTTIR 

HRGALTRSLR 

NSSIPTTTIR 

NISVPTATIR 

NASIPTTTIR 

NSSVPTTTIR 

NSSIPTTTIR 

NASIPTTTIR 

NSSVPTTTIR 

NSSIPTTTIR 

DSSIPTATIR 

NATIHTTTIR 

NASTPATGFR 

SFGAVTALLR 

NASVPTTAIR 

NASIPTTTIR 

DGKLPTTQLR 

HPGVTTASIR 

NNSVPTATIR 

NATIPTATVR 

NVTIPTTTIR 

NTTVPTTTIR 

NSSIPTTTIR 

NSTVPASGFR 

RPGAATASLR 

NTSIPTTTIR 

NTSIPTTTIR 

YVGATTASIR 

DGKLPATQLR 

QPGALTQGLR 

NSSIPTTTIR 

NASVPTTTLR 

NSSIPTTTIR 

RPGALTQGLR 

YVGATTASIR 

SLGAVTAPLR 



SIVYEAADAI 
SITWQLQAAV 
SIVYEAADVI 
SIVYEAADMI 
SIVYEAADVI 
SITWQLQAAV 
SIVYEADDVI 
SIVYEAEDLI 
SIVLEAEAMI 
SIVYEADDVI 
SIVYEADDVI 
SIVFEAETII 
SIVYEAEDFI 
SIIYEADNII 



LHTPGCVPCV 
LHVPGCVPCE 
MHTPGCVPCV 
MHTPGCVPCV 
MHTPGCVPCV 
LHVPGCVPCE 
LHTPGCVPCV 
LHAPGCVPCV 
LHLAGCVPCV 
LHTPGCVPCV 
LHTPGCVPCV 
LHLPGCVPCI 
MHLPGCVPCI 
MHTPGCVPCV 



REGN, 
KVGN, 
RENN, 
REDN. 
RENN. 
KMGN, 
QDGN. 
RQGN. 
RAGN. 
QNDN, 
QDGN. 
KVGN. 
KSGN, 
KTGN. 



ASRCW 
TSRCW 
SSRCW 
SSRCW 
SSRCW 
ISRCW 
TSTCW 
VSRCW 
ISRCW 
ISTCW 
TSTCW 
GSRCW 
GSSCW 
KSQCW 



AHIDVIVMSA 
RHVDLLVGTA 
SHVDLMVGAA 
RHVDLLVGAA 
RRVDSIVGAA 
RHVDLLVGVA 
RHIDLLVGSA 
RHIDLLVGSA 
RHVDLLVGAA 
THVDMIVMAA 
RHVDLLVGAA 
RHVDLLVGTA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
HHVDLLVGAA 
RHVDLLAGAA 
RAVDYLAGGA 
RHVDLLVGAA 
RHVDLLVGAA 
RHIDLLVGSA 
NHVNMLVAPP 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
RHVDLLVGTA 
RHVDLLVGAA 
QHIDLMVGAA 
THVDMMVGAA 
RHVDLLVGAA 
RHVDLLVGAA 
SHVDLLVGAG 
RHIDLLVGSA 
THIDMWMSA 
RHVDLLVGAA 
RHVDLLVGVA 
RHVDLLVGAA 
AHIDMWMSA 
SHVDLLVGAA 
RAVDYLAGGA 



TLCSALYVGD 

AFCSAMYVGD 

TVCSGLYIGD 

ALCSAMYVGD 

AFCSAMYVGD 

AFCSAMYVGD 

TLCSALYVGD 

TLCSALYVGD 

AFCSAMYVGD 

TACSALYVGP 

ALCSAMYVGD 

AFCSAMYVGD 

AFCSAMYVGD 

AFCSAMYVGD 

AFCSAMYVGD 

AFCSAMYVGD 

AFCSAMYVGD 

AFCSAMYVGD 

AFCSAMYVGD 

ALCSAMYVGD 

WCSSLYIGD 

AFCSALYVGD 

TFCSAMYVGD 

AFCSAMYVGD 

TLCSALYVGD 

TLCSALYVED 

AFCSAMYVGD 

AFSSAMYVGD 

AFCSAMYVGD 

AFCSAMYVGD 

ALCSAMYVGD 

ALCSAMYLGD 

TLCSALYVGD 

AFCSAMYVGD 

AFCSAMYVGD 

TMCSALYVGD 

TLCSALYVGD 

TLCSALYVGD 

ALCSAMYVGD 

AFCSAMYVGD 

ALCSAMYVGD 

TLCSALYVGD 

TMCSALYVGD 

ALCSALYVGD 



VCGALMIAAQ 

LCGSVFLISQ 

LCGGLFLVGQ 

LCGSVFLVSQ 

LCGSIFLVGQ 

LCGSVFLVSQ 

LCGSVFLVGQ 

LCGSVFLIGQ 

LCGSVFLVSQ 

VCGAVMILSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSLFLAGQ 

ACGJUiSLVGQ 

LCGSVFLVAQ 

LCGSVFLVSQ 

LCGSVFLVGQ 

AFGAVSLVGQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

LCGGVFLVGQ 

LCGALFLVGQ 

LCGSVFLVSQ 

LCGSVFLVSQ 

MCGPVFLVGQ 

LCGSVFLVGQ 

LCGGVMLAAQ 

FCGSVFLVSQ 

LCGSVFLVSQ 

FCGSVFLVSQ 

LCGGVMLAAQ 

MCGAVFLVGQ 

ACGAVFLVGQ 



VAMTPTVATR 
IPVSPNVAVQ 
VALTPTLAAR 
VALTPTLAAR 
VALTPTLAAR 
IPVSPNVAVQ 
TPVTPTVAVR 
VQITPTLSAP 
HPVSPTLAVP 
TPVTPTVAVR 
TPVTPTVAVR 
LSVSPTLAVP 
LPATLTIAVP 
VPVAPTLAVA 
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WWSPQHHH 

LFTFSPRRHE 

MFSFRPRRHW 

LFTFSPRRHE 

IFTFSPRHHW 

LFTFSPRRHE 

LFTFSPRRHW 

LFTFSPEU^W 

LFTFSPRRHE 

AFMVSPQRHN 

LFTFSPRRYE 

LFTFSPRWHE 

LFTFSPRRYE 

LFTFSPRRHE 

LFTFSPRRYE 

LFTFSPRRYE 

LFTFSPRRHE 

LFAFSPRRYE 

LPTPSPRLHQ 

LFTFSPRRHA 

LPAFQPRRHW 

MFTYKPRQHT 

LFTFSPRRHE 

LFTFSPRRHA 

LFTFSPRHHW 

AFTFRPRQHK 

LFTFSPRRYE 

LFTFSPRRYE 

LFTPSPRRHV 

LFTFSPRRHE 

LFTFSPRRYE 

LFTFRPRIHQ 

GFSWRHRQHW 

LFTFSPRRYE 

LFTFSPRRYE 

APTPRPRRHR 

LFTFSPRRHW 

MFIVSPQHHW 

LFTFSPRRYE 

LFTFSPRRHE 

LFTFSPRRYE 

MFIVSPQHHH 

AFTFRPRRHQ 

MFTYSPRRHN 
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Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU163 26 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV__K1_S1 
HCV_K1__S2 
HCV_K1_S3 
HCV_li2 
HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCaK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
. NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



NASVPASGFR 
YVGATTASIR 
YVGATTASIR 
NSSVPIHGFR 
NASIPVRGFR 
NASVPIRGFR 

301 

FVQECNCSIY 
TVQDCNCSIY 
TTQDCNCSIY 
TVQDCNCSIY 
TTQDCNCSIY 
TVQDCNCSIY 
TTQSCNCSIY 
TTQGCNCSIY 
TVQDCNCSIY 
FTQECNCSIY 
TVQDCNCSLY 
TVQDCNCSLY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSLY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSLY 
TVQDCNCSIY 
TLQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TTQDCNCSIY 
TVQTCNCSIY 
TVQDCNCSIY 
TIQDCNCSIY 
TLQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQTCNCSLY 
TTQGCNCSIY 
FVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
TVQDCNCSIY 
FVQECNCSIY 
TVQTCNCSLY 
WQDCNCSIY 
ITQDCNCSVY 
TVQTCNCSLY 
TVQTCNCSLY 
VTQDCNCSIY 
WQDCNCSIY 
TVQECNCSIY 



KHVDLLAGAA 
SHVDLLVGAA 
SHVDLLVGAA 
RHVDLLVGAA 
RHVDLMVGAA 
SHVDLLVGSA 



WCSSMYIGD 
TMCSALYVGD 
TMCSALYVGD 
AFCSAMYIGD 
AFCSAMYVGD 
AACSALYIGD 



LCGAVFLAGQ 
MCGAVFLVGQ 
MCGAVFLVGQ 
LCGSVFLVGQ 
LCGGIPLVGQ 
LCGGVFLVGQ 



LATFSPRIHD 
AFTFRPRRHQ 
AFTFRPRRHQ 
LFTFRPKHHQ 
LFSFNPRRHW 
LFTFRPRQHT 



PGKITGHRMA 
PGHVSGHRMA 
TGHITGHRMA 
PGHITGHRMA 
PGHVTGHRMA 
PGRVSGHRMA 
PGHITGHRMA 
PGHITGHRMA 
PGHLSGHRMA 
QGHITGHRMA 
PGHVSGHRMA 
PGHVSGHRMA 
PGHVSGHRMA 
PGHVSGHRMA 
PGHITGHRMA 
PGHVSGHRMA 
PGHVSGHRMA 
PGHITGHRMA 
PGHLTGHRMA 
PGHASGHRMA 
TCHVTGHKMA 
SGHITGHRMA 
PGHITGHRMA 
PGHVSGHRMA 
PGHITGHRMA 
PGHVSGHRMA 
PGHVTGHRMA 
PGHVTGHRMA 
PGHVSGHRMA 
PGHLSGHRMA 
PGHVSGHRMA 
TGHVTCHRMA 
PGHLTGHRMA 
PGHVSGHRMA 
PGHVSGHRMA 
PGHLSGQRMA 
PGHITGHRMA 
PGTITGHRMA 
PGHVSGHRMA 
PGRVSGHRMA 
PGHVSGHRMA 
PGAITGHRMA 
PGHLSGHRMA 
SGHITGHRMA 
TGHVTGHRMA 
PGHLSGHRMA 
PGHLSGHRMA 
AGHXXGHRMA 
VGHITGHRMA 
TGHITGHRMA 



WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMLSWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMKWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WNMMMNWSPT 
WDMMMNWSPA 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPA 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWSPA 
WDMMMNWSPT 
WDMMMNWSPT 
WDMIMNWSPT 
WDMMMNWSPT 
WDMIMNWSPT 
WDMMMNWSPT 
WDMMMNWSPA 
WDMMMNWSPT 
WDMMMNWSPT 
WDMMMNWFPA 
WDMMMNWSPA 
WDMMLNWSPT 
WDMMMNWSPT 
WDMMMNWSPT 



TTMLLAYLVR 
AALWSQLLR 
TTLVLAQVMR 
TALWSQLLR 
GALWAQLLR 
TALWSQLLR 
AALWAQLLR 
AALVMAQLLR 
TALWSQLLR 
LTMILAYAAR 
TALWSQLLR 
AALWSQLLR 
TALWSQLLR 
TALWSQLLR 
TALWSQLLR 
TALWSQLLR 
TALWSQLLR 
TALWSQLLR 
AALWSQLLR 
TALWSQLLR 
TTLVLSSILR 
TALLMAQLLR 
AALWSQLLR 
AALWSQLLR 
AALWAQLLR 
IGLVISHLMR 
TALWSQLLR 
TALWSQLLR 
TALWSQLLR 
AALWSQLLR 
TALWSQLLR 
ATFWSSALR 
MTLIVSQVLR 
TALWSQLLR 
TALWSQLLR 
VGMWAHILR 
TALVMAQLLR 
ATMILAYAMR 
TALWSQLLR 
TALWSQLLR 
TALWSQLLR 
ATMILAYAMR 
VGMWAHVLR 
TALVMAQLLR 
TTLVLSSILR 
LGMAVAHVLR 
VGMWSHVLR 
VSYWSSALR 
ATLVLSYVMR 
VTFITSSLLR 
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IPEWLDIIT 
IPQAVMDMVA 
IPTTLVDLLS 
IPQAVMDMVA 
IPQAIVDMIA 
IPQAWDMVT 
IPQAIMDMIA 
IPQAILDMIA 
IPQAWDMVA 
VPELVLEIIF 
IPQAWDMW 
IPQAWDMVA 
IPQAWDMVA 
IPQAVMDMVA 
IPQAWDMVA 
IPQAWDMVA 
IPQAVMDMVA 
IPQAVMDMVA 
IPQAIVDMVA 
IPQAVIDMVA 
VPEICASVIF 
IPQWIDIIA 
IPQAIVDMVA 
IPQAWDMVA 
IPQAIMDMIA 
LPQTFFDLW 
IPQAWDMVG 
IPQAVMDMW 
IPQAWDMVA 
IPQAWDMVA 
IPQAWDMVA 
APQVLFDIFA 
LPQTMFDLVI 
IPQAWDMVA 
IPQAWDMVA 
LPQTLFDWA 
IPQAILDMIA 
VPEVTIDTIG 
IPQAWDMVA 
IPQAWDMVT 
IPQAWDMVA 
VPEVIIDIIS 
LPQTLFDIMA 
IPQWIDIIA 
VPEIVLEVPA 
VPQTLFDIIA 
LPQTLFDIIA 
VPQLLLEVIT 
TPQVTMDIFT 
VPQLLLEIAL 
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BHBEl 
D89815 
ED43type_4 
HC__C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV^Kl^Sl 
HCV_K1 S2 
HCVKISS 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV__D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV H CMR 
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GGHWGVMFGL 
GAHWGVLAGL 
GGHWGVLVGV 
GAHWGVLAGL 
GAHWGVLAGL 
GSHWGILAGL 
GAHWGVLAGI 
GAHWGVLAGI 
GAHWGVLAGL 
GGHWGWFGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GGHWGILLAV 
GGHWGVLLAA 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGI 
GAHWGVMAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGVLAGL 
GGHWGIIGAL 
GAHWGVMAGV 
GAHWGVLAGL 
GAHWGVLAGL 
GAHWGIIAGL 
GAHWGVLAGI 
GAHWGVMFGL 
GAHWGVLAGL 
GSHWGILAGL 
GAHWGVLAGL 
GAHWGVMFGL 
GAHWGILAGL 
GAHWGVLFAA 
GGHWGVLIAI 
GAHWGILAGL 
GAHWGILAGL 
GAHWGVLGAL 
GGHWGILAGI 
EGHWGVIGAL 

401 

TSMFSLGSQQ 
TSLFRPGASQ 
ANLFSSGSKQ 
TSLFSRGPSQ 
ASPLAPGAKQ 
TSLFSPGPVQ 
VGLLTPGAKQ 
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AYFSMQGAWA KVWILLLTA GVEASTYTTG AWGRSTHLF 
AYYSMVGNWA KVLIVMLLFA GVDGHTRVTG GVQGHVTSTL 
AYFSMOANWA KVILVLFLPA GVDAETHVSG AAVGRSTAGL 
AYYSMVGNWA KVLIVLLLPA GVDGNTYVTG GAAARGASGI 
AYYSMVGNWA KWWLLLFA GVDAETRVTG GAAGHTAFGF 
AYYSMVGNWA KVLIAMLLFA GVDGTTHVTG GAQGRAASSL 
AYFSMVGNWA KVLWLLLFA GVDAETHVTG GSAGHTTAGL 
AYFSMVGNWA KVLWLLLFA GVDAETIVSG GQAARAMSGL 
AYYSMVGNWA KVLIVALLFA GVDGETYTSG GAASHTTSTL 
AYFSMQGAWA KVIAILLLVA GVDATTYSSG QEAGRTVAGF 
AYYSMVGNWA KVLIVMLLFA GVDGTTYVSV GHASQTTRRV 
AYYSMIGNWA KVLIVMLLFA GADGTTHVTG GVQAHGAYGL 
AYYSMVGNWA KVLIVMLLFA GVDGNTYTTG AAQGRTVSRL 
AYYSMVGNWA KVLIVMLLFA GVDGNTYVSG GAKSHTTQGL 
VYYSMVGNWA KVLIVMLLFV GVDGSTHVSG GTTAYNTRSF 
AYYSMVGNWA KVLIVMLLFA GVDGDTYTTG GAQGHTTSRV 
AYYSMVGNWA KVLIVMLLFA GVDGRTTVTG GAQGHTTQRL 
VYYSMVGNWA KVLIVMLLFV GVDGSTRVSG GTTAYNTRGL 
AYYPMVGNWA KVLIVMLLFA GVDGTTVTMG GTVARTTYGF 
AYYSMAGNWA KVLIVMLLFA GVDGHTLTTG GHAAHLTSGF 
AYFGMAGNWL KVLAVLFLFA GVEAQT.MIA HGVSQTTSGF 
AYFASTANWA KVILVLFLFA GVDGRTHTVG GTVGQGLKSL 
AYYSMVGNWA KVLIVMLLFA GVDGDTHTTG GVAGRDTLRF 
AYYSMVGNWA KVLIVMLLFA GVDQTTTVTG GSQARTVYEL 
KYFSMVGNWA KVLWLLLFA GVDAETHVTG GNAGRTTAGL 
AYFSMQGNWA KWIVLIMFS GVDATTHTTG GSAAQATAGF 
AYYSMVGNWA KVLIVMLLFA GVDGSTIVSG GTVARTTHSL 
AYYAMVGNWA KVLIVMLLFA GVDqDTYASG GAQGRSTLGF 
AYYSMAGNWA KVLIVMLLFA GVDGDTHVTG GAQAKTTNRL 
AYYSMVGNWA KVLIVMLLFA GVDGQTyTTG GAVARTTTGF 
AYYSMVGNWA KVLIVMLLFA GVDGHTHVTG GRVASSTQSL 
LYYSTAANWA KVIIVLLLFA GVDAST.YVA SSVSQATSGL 
AYYSMQGNWA KVFLVLCLFS GVDASTTITG GVAASGAFTI 
AYYSMVGNWA KVLIVMLLFA GVDGVTYTTG GSQARHTQSV 
AYYSMVGNWA KVLIVMLLFA GVDGVTYTTG GSQARHTQGV 
AYYSMQGNWA KVAIIMVMFS GVDASTHVTA GQAARNAYGI 
AYFSMVGNWA KVLWLLLFA GVDAETHVTG GSAGHTVSGF 
AYFSMQGAWA KVWILLLAA GVDAQTHTVG GSTAHNARTL 
AYYSMVGNWA KVLWMLLFA GVDGGTHVTG GKVAYTTQGF 
AYYSMVGNWA KVLIAMLLFA GVDGTTHVTG GAQGRAASSL 
AYYSMVGNWA KVLWMLLFA GVDGGTHVTG GKVAYTTQGF 
AYFSMQGAWA KVWILLLTA GVDAHTRSIA GSVAHATSGL 
AYYSMQGNWA KVAIIMVMFS GVDAHTYTTG GTASRHTQAF 
AYYASAANWA KWLVLFLFA GVDANTRTVG GSAAQGARGL 
AYFGMSGNWL KVIAVLFLPA GVEATT.TVG RAAGRSAYLF 
AYYSMQGNWA KVAIIMVMFS GVDAVTYTTG GSAAHATRGL 
AYYSMQGNWA KVAVIMVMFS GVDAETYITG GSAAHGVSTL 
LYFSMVANWA KVIAVLFLFA GADATT.YTG SAVSSTTGAF 
LYYSMVANWA KVLCILFLFA GVDATTRTTG AQAARATLGF 
LYYSMVANWA KVFAVLLLFA GVDATT.HIG SSASATTNRL 



RVQLIHTNGS 
KIQLVNTNGS 
NLQLINSNGS 
KIQLVNTNGS 
KIQLINTNGS 
HLQLINTNGS 
NIQLINTNGS 



WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALSC 
WHINSTALNC 



NDSLETGFLA 
NDSLKTGFLA 
NDSLNTGFLA 
NDSFNTGFLA 
NESLDTGWLA 
NDSLNTGFVA 
NDSLTTGWLA 
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ALFYTSSFNS 
ALFYTHKFNA 
SLFYTHKFNS 
ALFYAHRFNS 
GLLYYHKFNS 
ALFYKYRFNA 
GLFYRHKFNS 
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HCV_J1 
HCV_J4 83 

Hcvas 

HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 

HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 

Hcv_as 

HCV_K1_R1 
HCV_K1_R2 
HCV Kl R3 



VSLFTPGAKQ 
ASLFSPGASQ 
AGLFTTGAKQ 
ASFFSPGSAQ 
ASLFNVGPHQ 
TSIFTPGASQ 
VSLFAPGAQQ 
TSLFSSGAQQ 
ASLFTSGASQ 
ASLFTFGAQQ 
TSLFSSGAQQ 
TGLFRPGASQ 
AGLFTPGPSQ 
ASLLTPGAKQ 
TSFFNPGPQR 
TGFFSLGPKQ 
TSLYTRGPSQ 
VGLLTPGAKQ 
TSFFTRGPSQ 
ASLFTQGASQ 
TSLFTPGASQ 
VSMFASGPSQ 
ASLFSAGSQE 
VSWIiSQGPSQ 
VSLFSAGARQ 
TSLFSTGAKQ 
TSFFTQGPAQ 
ASFFTPGPAQ 
TSLFSVGAKQ 
VSLLAPGAKQ 
TGMFSLGARQ 
TSFFSRGPSQ 
TSLFSPGPVQ 
TSFFSRGPSQ 
AGLFTSGAKQ 
AGLFDIGPQQ 
ASLFTPGPQQ 
TSIFSSGPNQ 
TSLFSVGAQQ 
TSIjFSSGPQQ 
VSLFSP6PTQ 
TGLFQTGAKQ 
TSFFSPGSKQ 



NIQLINTNGS 
RIQLVNTNGS 
NLYLINTNGS 
KIQLVNTNGS 
KIQLVNTNGS 
NIQLINTNGS 
KIQLVNTNGS 
KIQLVNTNGS 
NIQLINTNGS 
RIQLVNTNGS 
KIQLVNTNGS 
KIQLINTNGS 
RIQLINTNGS 
NIQLINTNGS 
QLQFVNTNGS 
KIQLVNTNGS 
RIQLVNTNGS 
NIQLINTNGS 
NLQLVNSNGS 
KIQLINTNGS 
KIQLINTNGS 
KIQLINTNGS 
NIQLINTNGS 
KIQLVNTNGS 
NLQLINTNGS 
PLHLVNTNGS 
RIQLINTNGS 
KIQLINTNGS 
NLQLINTNGS 
NVQLINTNGS 
KIQLINTNGS 
KIQLVNTNGS 
HLQLINTNGS 
KIQLVNTNGS 
NIQLINTNGS 
KLQLVNTNGS 
NLQLINTNGS 
KIQLINTNGS 
KLQLVNTNGS 
KLQLVKTNGS 
NLQLVNSNGS 
NIHLINTNGS 
NVQLIKTNGS 



WHINSTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTAIiNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINSTALNC 
WHINRTALNC 
WHINRTALNC 
WHINSTALNC 
WHINSTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 
WHLNSTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALSC 
WHINRTALNC 
WHINRTALNC 
WHINSTALNC 
WHINRTALNC 
WHINRTALNC 
WHINSTALNC 
WHINSTALNC 
WHINRTALNC 
WHINRTALNC 
WHINRTALNC 



NESLNTGWLA 
NDSLHTGFLA 
NDSLQTGFLA 
NESINTGFFA 
NDTLQTGFLA 
NDSLQTGFIA 
NDSLNTGFLA 
NDTLQTGFLA 
NDSLQTGFIA 
NDSLNTGFLA 
NDTLQTGFLA 
NDSLNTGFLA 
NDSLQTGFLA 
NDSLQTGFLA 
;JDSLQTGFIA 
NDSLNTGWLA 
NDSLQTGFLA 
NESLNTGWLA 
NDSLNTGFIA 
NDSLQTGFLA 
NDSLNTGFLA 
NDSLQTGFLA 
NDSLNTGFLA 
NDSLQTGFIA 
NDSLQTGFIA 
NDSLNTGFIA 
NESLNTGFFA 
NESLNTGFFA 
NESINTGFXA 
NDSLNTGWLA 
NDSLHTGFLA 
NDSLNTGFLA 
NDSLNTGFVA 
NDSLNTGFLA 
NDSLNTGFIA 
NESINTGFIA 
NDSLQTGFVA 
IDSLQTGFLS 
NESINTGFIA 
NESINTGFTA 
NDSLQTGFIA 
NDSLNTGFMA 
NDSLHTGFIA 



GLIYQHKPNS 
ALFYTHRFNS 
SLFYTHKFNS 
ALFYVKKFNS 
ALFYKHRFNA 
ALFYARRFNS 
ALFYTHRFNS 
ALFYTHRFND 
ALPYAHRFNS 
ALFYTHRFNS 
ALFYTHRFND 
ALFYTHRFNA 
ALSYTYRFNS 
SLFYTHKFNS 
GLMYAHKFNS 
ALFYTHSFNA 
ALFYTRSFNS 
GLFYQHKPWS 
GLFYYHKFNS 
SLFYAHRFNA 
ALFYTHRFNA 
ALFYTHSFNS 
ALFYTHKFNS 
ALFYAHRPNA 
SLFYRNKFNA 
GLLYYHKFNS 
ALFYAHKFNS' 
ALFYAHKFNS 
GLFYYHKFNS 
GLFYHHKFNS 
SLFYTHSFNS 
ALFYTHSFNA 
ALFYKYRFNA 
ALFYTHSFNA 
SLFYTYRPNS 
GLFYYHKFNS 
GLLYYHKFNS 
ALFYRSNFNS 
GLPYYHRFNS 
GLFYYHKFNS 
GLFARYKFNS 
ALPYLHKFNS 
GLLYAHRFNS 



451 

SGCPERLAAC 
SGCPERMASC 
SGCSERLACC 
SGCPERMASC 
SGCPERMASC 
SGCPERLATC 
SGCPERLASC 
SGCPERLASC 
SGCPERMASC 
SGCPERLSSC 
SGCSERMASC 
SGCPERMASC 
SGCPQRLASC 
SGCPERIASC 
SGCPERMASC 



RSIESFRIGW 
RSIDKFDQGW 
KSLDSYGQGW 
RSIDKFDQGW 
QPLTAFDQGW 
RPIDTFAQGW 
RRLTDFAQGW 
RRLTDFDQGW 
RPIDWFAQGW 
RGLDDFRIGW 
RPIDRFAQGW 
RPIDKFAQGW 
RSIDKFAQGW 
RSIDAFAQGW 
RPIDKFAQGW 



GSLEYEESVT 
GPITYAQPD . 
GPLGVANISG 
GPITYYQGD . 
GPITHEGNA. 
GPITYTEPH. 
GPISYANGS . 
GPISHANGS . 
GPITYTEPD . 
GTLEYETNVT 
GPITHAESR . 
GPITYAEPD . 
GPITYAEGH . 
GPITYAEPG. 
GPITYVKPD. 



NDADMRPYCW 
. NSDQRPYCW 
. SSDDRPYCW 
. SPDQRPYCW 
.SDDQRPycW 
-DLDQRPYCW 
. GLDERPYCW 
. GPDQRPYCW 
. SPDQRPYCW 
NDGDMRPYCW 
. SSDQRPYCW 
. RLDQRPYCW 
. DSDQRPYCW 
. SSDQRPYCW 
. ILDQRPYCW 



500 

HYPPRPCGIV 
HYAPRQCGIV 
HYAPRPCGIV 
HYPPRPCGIV 
HYALRPCGIV 
HYAPQPCGIV 
HYPPRPCGIV 
HYPPKPCGIV 
HYAPRPCGIV 
HYPPRPCGIV 
HYAPQPCGIV 
HYPPRPCGIV 
HYAPRPCGIV 
HYAPRPCGIV 
HYAPRPCGIV 
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HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HDl 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th58 0 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HCC2 
HC_G9 
HCU16326 
HCV_HCMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCVJKl 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_SI 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 



SGCPQRLASC 

SGCPERIASC 

SGCPERMASC 

SGCPERMASC 

SGCPGRMASC 

SGCPERMAAC 

SGCPERMSSC 

SGCPERMASC 

SGCPERMASC 

SGCPERLASC 

SGCPERMSSC 

SGCPERMASC 

SGCAERMASC 

SGCPERMAQC 

SRAESVLASC 

SGCPERMASC 

TGC PERLS AC 

SGCVERMSAC 

SGCPERMASC 

SGCPERMASC 

TGCPQRLSSC 

SGCPERLASC 

SGCPERMSAC 

SGCPERMAGC 

SGCPERLATC 

SGCPERMAGC 

SGCPERLSAC 

TGCPQRLSSC 

TGCPQRMASC 

TGCSERLGAC 

TGCPQRLSSC 

TGCPQRLSSC 

TGCPERMSKC 

TGCPERLSAC 

SGCPBRLSSC 



RSIDKFAQGW 

RSIDAFAQGW 

RPIDKFAQGW 

QSIDKFVQGW 

RSIDKFDQGW 

KPLAEPRQGW 

RPLAAFDQGW 

HPIDEFAQGW 

RSIDQFDQGW 

RRLTDFAQGW 

KPITYFNQGW 

RSIDKFDQGW 

RPIDTFDQGW 

RTIDKFDQGW 

RFIDEFDQGW 

RPIDEFAQGW 

KTLDSPDQGW 

SPLDRFAQGW 

SSIDKFAQGW 

SSIDKFAQGW 

KPITFFKQGW 

RPLTDFDQGW 

RSIEAFRVGW 

RPIDEFAQGW 

RPIDTPAQGW 

RPIDEFAQGW 

RGIQAFRIGW 

KPITFFRQGW 

RPLAAFDQGW 

KPLEHFQQGW 

KPITFFKQGW 

KPITFFRQGW 

RPLHSFEQGW 

KSITQFAQGW 

RPLHAFEQGW 



GPITYTEGH. 

GPITYAEPG. 

GPITYAKPD. 

GPITYAENG. 

GPITYADPK. 

GQITHKN.VS 

GTISYATISG 

GPITYAEHS. 

GPITYAEPR. 

GPISYANGS. 

GPLTDANING 

GPITYTEAD. 

GPITYTEPD . 

GPTTYAESS . 

GPITYTERN. 

GPITHDMPE. 

GPITYAN. IS 

GPLGPAWISG 

GPITYTEPR. 

GPITYTEPG. 

GPLTDANITG 

GPISYANGS. 

GALQYEDNVT 

GPITHWPN. 

GPITYTEPH. 

GPITHWPN. 

GTLRYEDNVt 

GPLTDANITG 

GTISYAAVSG 

GPITHKSNIT 

GPLTDANISG 

GSLTDANVTG 

GPISYVN. IS 

GPVTYAN.VS 

GPLTYAN.IS 



.NSDQRPYCW 
. SSDQRPYCW 
. ILDQRPYCW 
. SSDQRPYCW 
. DPDQRPYCW 
GPSDDRPYCW 
. PSDDKPYCW 
. SSDQRPYCW 
.DLDQRPYCW 
. GLDERPYCW 
. PSEDRPYCW 
. IQDQRPYCW 
. SSDQRPYCW 
. RSDQRPYCW 
. SSDQRPYCW 
. SSDQRPYCW 
GPAVEKPYCW 
: PSSEKPYCW 
.DLDQRPYCW 
-DLDQRPYCW 
. PSDDKPYCW 
.GPDQRPYCW 
NPEDMRPYCW 
. ISDQRPYCW 
. DLDQRPYCW 
. ISDQRPYCW 
NPEDMRPYCW 
. PSDDRPYCW 
- PSDDKPYCW 
GPSEDRPYCW 
. PSDDKPYCW 
. AS ADKPYCW 
GSSEDKPYCW 
GSSEDRPYCW 
GPSNDKPYCW 



HYAPRPCGIV 

HYAPRPCGIV 

HYAPRPCGIV 

HYAPRRCGIV 

HYAPQQCGII 

HYAPRPCEW 

HYPPRPCGW 

HYAPQPCGIV 

HYAPRPCGIV 

HYPPRPCGIV 

HYPPRPCNIT 

HYAPRPCGIV 

HYAPRKCGIV 

HYPPPQCTIV 

HYPPRQCGII 

HYAPRPCGIV 

HYPPRPCEW 

HYAPRPCDTV 

HYAPRQCGIV 

HYAPRQCGIV 

HYAPRPCGIV 

HYPPKPC6IV 

HYPPRQCGW 

HYAPRPCGIV 

HYAPQPCGIV 

HYAPRPCGIV 

HYPPKQCGIV 

HYAPRPCDIV 

HYPPRPCGIV 

HYAPRECSW 

HYAPRPCKW 

HYAPRPCDW 

HYAPRPCGIV 

HYAPRPCGW 

HYPPRPCDIV 



501 

PARTVCGPVY 
PASQVCGPVY 
PASSVCGPVY 
PASEVCGPVY 
PAKKVCGPVY 
PTLQVCGPVY 
PAKSVCGPVY 
PAKSVCGPVY 
PASQVCGPVY 
PARTVCGPVY 
PALQVCGPVY 
PALEVCGPVY 
PAQQVCGPVY 
PASEVCGPVY 
PASEVCGPVY 
PASQVCGPVY 
PASEVCGPVY 
PASEVCGPVY 
PASQVCGPVY 
PRSEACGPVY 
PARSVCGPVY 
PARDVCGPVY 
PASEVCGPVY • 



CFTPSPWVG 
CFTPSPVWG 
CFTPSPWVG 
CFTPSPVWG 
CFTPSPWVG 
CFTPSPVAVG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CSTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 
CFTPSPVWG 



TTDRAGAPTY 
TTDRPGAPTY 
TTDHVGVPTY 
TTDRLGVPTY 
TTDRAGVPTY 
TTDRFGAPTY 
TTDRSGAPTY 
TTDRSGAPTY 
TTDRSGVPTY 
TTDKQGVPTY 
TTDRFGVPTY 
TTDRFGVPTY 
TTDRFGAPTY 
TTDRSGAPTY 
TTDRSGAPTY 
TTDRFGAPTY 
TTDRSGAPTY 
TTDRSGAPTY 
TTDRSGAPTY 
TTDRFGAPTY 
TTDKRGNPTY 
TTDRRGCPTY 
TTDRHGVPTY 



NWGENETDVF 
NWGDNETDVL 
TWGENETDVF 
NWGBNETDVL 
RWGANETDVL 
RWGANETDVL 
SWGANDTDVP 
NWGANDTDVF 
SWGENETDVM 
TWGENETDVF 
NWGDNETDVL 
SWGENETDVL 
NWGANETDVL 
SWGENETDVL 
NWGGNETDVL 
NWGANETDVL 
SWGENETDVL 
NWGGNETDVL 
SWGENETDVL 
NWGDNETDVL 
TWGENETDVF 
NWGSNETDIL 
SWGENGTDVL 
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LLNSTRPPKG 
LLNNTRPPHG 
LLNSTRPPHG 
LLNNTRPPQG 
LLNNSRPPMG 
LLNNAGPPQG 
VLNNTRPPLG 
VLNNTRPPLG 
LLNNTRPPQG 
LLNSTRPPRG 
LLNNTRPPQG 
LLNNTRPPQG 
LLNNTRPPQG 
LLNNTRAPQG 
LLNNTRPPQG 
LLNNTRPPQG 
LLNNTRAPQG 
LLNNTRPPQG 
LLNNTRPPQG 
LLNNTRPPQG 
MLESLRPPTG 
LLNNIRPPAG 
LLNNTRPPQG 
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HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA. 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
BD43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCVJl 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCVL2 
HCV_N 
HCV12083 
HCVa480 
HCVPOLYP 
KD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 



PASQVCGPVY 

PAKSVCGPVY 

KPLNVCGPVY 

PASQVCGPVY 

PASEVCGPVY 

PASEVCGPVY 

PASEVCGPVY 

PASQVCGPVY 

SALNVCGPVY 

PAQSVCGPVY 

PASQVCGPVY 

PASQVCGPVY 

PALNVCGPVY 

PAKSVCGPVY 

SASSVCGPVY 

PASQVCGPVY 

PTLQVCGPVY 

PASQVCGPVY 

SARSVCGPVY 

PASSVCGPVY 

PARGVCGPVY 

PASSVCGPVY 

PASGVCGPVY 

PALNVCGPVY 

PARNVCGPVY 

SARSVCGPVY 

PARSVCGPVY 



CFTPSPWVG 

CFTPSPVWG 

CFTPSPWVG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPWLG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVAVG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 

CFTPSPVWG 



TTDRSGVPTY 

TTDRSGAPTY 

TTDIKGLPTY 

TTDRFGAPTY 

TTDRFGVPTY 

TTDRFGVPTY 

TTDRFGVPTY 

TTDRFGAPTY 

TTDRRGNPTY 

ATDKRGAPTY 

TTDRSGAPTY 

TTDRSGAPTY 

TTDAKGAPTY 

TTDRSGAPTY 

TTDRLGAPTY 

TTDRFGAPTY 

TTDRFGAPTY 

TTDRFGAPTY 

TTDRLGVPTY 

TTDARGVPTY 

TTDRKGNPTY 

TTDRLGNPTY 

TTDAKGVPTY 

TTDRKGVPTY 

TTDQRGIPTY 

TTDRRGVPTY 

TTDRKGLPTY 



SWGENETDVL 

SWGANDTDVF 

RFGVNBSDVF 

SWGENETDVL 

SWGENETDVL 

RWGENETDVL 

SWGENETDVL 

SWGENETDVL 

TWGANETDVF 

TWGENESDVF 

NWGANETDVL 

NWGANETDVL 

TWGANKTDVF 

SWGENDTDVF 

TWGENETDVF 

NWGNNETDVL 

RWGANETDVL 

NWGNNETDVL 

TWGENETDVF 

TWGENEKDVF 

SWGENETDIF 

NWGENETDVF 

TWGANDTDVF 

NWGENESDVF 

TWGENVSDVF 

TWGENESDVF 

TWGANESDVF 



LLNNTRPPQG 

VLNNTRPPLG 

LLTSLRPPQG 

ILNNTRPPQG 

LLNNTRPPQG 

LLNNTRPPQG 

VLNNTRPPQG 

LLSNTRPPQG 

MMSSLRPPAG 

LLESARPPTE 

LLNNTRPPQG 

LLNNTRPPQG 

LLESLRPPSG 

VLNNTRPPLG 

LLNSTRPPQG 

LLNNTRPPQG 

LLNNAGPPQG 

LLNNTRPPQG 

ILNSTRPPGG 

LLKSQRPPSG 

LLNNTRPPTG 

MLESLRPPQG 

LLESLRPPGG 

LLESLRPPSG 

LLHSARPPLG 

LLESLRPPAG 

LLRSTRPPRG 
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AWFGCTWMNG 
NWFGCTWMNS 
AWFGCVWMNS 
NWPGCTWMNT 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMNS 
NWFGCTWMNS 
AWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMSS 
NWFGCTWMNS 
GWFGCTWMNS 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMNS 
RWFGCVWMNS 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNS 



TGFTKTCGAP 
TGFTKTCGGP 
TGFTKTgCAP 
TGFTKTCGGP 
SGFTKTCGAP 
TGFTKTCGGP 
TGFTKVCGAP 
TGFTKVCGAP 
TGFTKTCGGP 
TGFTKTCGAP 
TGPTKTCGGP 
TGYTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGAP 
TGFTKTCGAP 
TGFVKNCGAP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKVCGAP 
TGFVKTCGAP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 



PCRIRKDFN. 
PCNIRG. . . . 

PCEVN 

PCNIGG 

ACNIGG 

PCNIGG . . . . 

PCVIGG 

PCVIGG 

PCNIGG 

PCRIRKDYN . 

PCNIGG 

PCNIGG. . . . 

PCNIGG 

PCNIGG .... 
PCNIGG, . . . 

PCNIGG 

PCNIGG 

PCNIGG 

PCNIGG 

PCNIGG 

PCQIVPGNYN 
PCNLGP. . . . 

PCNIGG 

PCGIGG 

PCVIGG 

PCNIYGGMKD 
PCNIGG .... 
PCNIGG .... 
PCNIGG .... 

PCHIGG 

PCNIGG 



VG. 
AG. 



.A. .SEDLLC 
VG. .NNTLTC 
TN. .NGTWHC 
AG. .NNTLTC 
SG. .NNTLLC 
VG. .NNTLTC 
VG. .NNTLLC 
GG. .NNTLHC 
VG. .NHTLTC 
. S . . TIDLLC 
AG. .NNTLTC 
VG . . NNTLTC 
AG. .NNTLTC 
NNTLTC 
NNTFTC 
AG . . NDTLTC 
VG . . NNTLTC 
AG . . NNTLTC 
AG, .NNTLTC 
VG . . NNTLTC 
SS . . ANELLC 
TG. .NNSLKC 
VG. .NNTLTC 
VG. .NNTLIC 
VG . . NNTLLC 
lEANQTHLKC 
GG . . NNTLVC 
NNTLTC 
NNTLTC 
RG . . NNTLTC 
VG. .NNTLVC 



VG. 
VG. 
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PTDCFRKHPG 

PTDCFRKHPD 

PTDCFRKHPE 

PTDCFRKHPB 

PTDCFRKHPD 

PTDCFRKHPG 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPD 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPE . 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPD 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKYPE 

PTDCFRKHHD 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPE 

PTDCFRKHPE 
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HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPIiYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type__3a_CB 
Typev_D 
VN004 
VN235 
VN405 



BEBBl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_Ja 
HCV_J483 
HCV_J8 
HCV_JK1 
HCVJS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCPG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 



GWYGCTWMNT 
PWFGCTWMNG 
NWFGCTWMNS 
NWFGCTWMNS 
RWFGCTWMNS 
NWFGCTWMNS 
SWFGCTWMNS 
NWFGCTWMNG 
NWFGCTWMNG 
NWFGCTWMNG 
SWFGCTWMNS 
RWFGCSWMNS 
NWFGCTWMNS 
GWFGCTWMNS 
RWFGCTWMNS 
RWFGCAWMNS 
AWFGCTWMNS 
AWYGCTWMNS 
SWFGCTWMNS 



SGFVKTCGAP 
SGYVKTCGAP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFVKTCGAP 
TGFTKVCGAP 
TGYTKTCGAP 
TGFTKTCGGP 
TGFTKTCGGP 
TGFTKTCGGP 
TGPTKTCGAP 
TCFLKTCGAP 
TGFVKTCGAP 
TGFTKTCGAP 
TGFVKTCGAS 
TGFLKTCGAP 
SGFVKTCGAP 
TGYTKTCGAP 
TGFVKTCGAP 



PCNIRPMPEE 
PCHIYGGREG 
PCNIGG. . . . 
PCNIGG. . . . 
PCNIYGDGRD 
PCVIGG. . . . 
PCRIRADFN. 
PCNIGG .... 

PCNIGG 

PCNIGG. . . . 
PCRIRADFN. 
PCNIYGGEGN 

PCNLGP 

PCQLIPGDYN 
PCDIYGGGGN 
PCNIYGGGGN 
PCRIKPTIN. 
PCHIGP.PDQ 
PCNTRPVGSG 



NR. .TETLRC 
KS. .NNSIfVC 
VG- .NLTLTC 
VG . . NLTLTC 
AO . NESDLFC 
AG. .NNTLHC 
.A. .SMDLLC 
VG . . NNTLTC 
VG. -NNTLTC 
VG. .NNTLTC 
.A. .SMDLLC 
PH. NESDLFC 
TG. .NNSLKC 
SS . . SNQL.LC 
SG . NESDLFC 
PN.NESHLFC 

BTDLVC 

FC 

NDTLVC 



PTDCFRKHPG 
PTDCFRKHPD 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPD 
PTDCFRKHPD 
PTDCFRKHPE 
PTDCFRKHPG 
PTDCFRKHPE 
PTDCFRKHPD 
PTDCFRKHPE 
PTDCFRKHPD 
PTDCFRKHPE 
PTDCFRKHPE 
PTDCFRKHPD 
PTDCFRKHPD 
PTDCFRKHPE 
PTDCFRKHPE 
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ATYIKCGAGP 
ATYTKCGSGP 
TTYAKCGSGP 
ATYTKCGSGP 
. ATYSRCGSGP 
ATYTKCGSGP 
ATYSRCGSGP 
ATYSRCGSGP 
ATYTKCGSGP 
ATYLKCGAGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYAKCGSGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYAKCGSGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYSRCGSGP 
ATYQRCGSGP 
ATYTRCGSGP 
ATYTKCGSGP 
ATYTRCGSGP 
ATYSRCGSGP 
ATFTRCGSGP 
ATYTKCGSGP 
ATYTRCGSGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYAKCGSGP 
ATYNRCGAGP 
ATYTKCGSGP 
ATYTKCGSGP 
ATYSRCGAGP 
ATYSRCGSGP 
TTYIKCGSGP 
• ATYTKCGSGP 



WLTPRCLVDY 
WLTPRCLVDY 
WITPRCLIDY 
WLTPRCLVDY 
WLTPRCLVDY 
WLTPRCLVDY 
WITPRCMVDY 
WITPRCLVDY 
WLTPRCLVDY 
WLTPRCLVDY 
WLTPRCMVDY 
WLTPRCLVHY 
WLTPRCIVDY 
WLTPRCMVDY 
WLTPRCIVDY 
WLTPRCIVDY 
WLTPRCMVDY 
WLTPRCIVDY 
WLTPRCLVDY 
WLTPRCMVDY 
WVTPRCLVDY 
WLTPRCLVHY 
WLTPRCMVDY 
WLTPRCMVDY 
RITPRCMVDY 
WLTPRCLVDY 
WLTPRCMVDY 
WLTPRCLVDY 
WLTPRCMVDY 
WLTPRCMVDY 
WLTPRCMVDY 
WLTPRCLVDY 
WLTPRCLVDY 
WLTPRCIVDY 
WLTPRCIVDY 
WLTPRCLVDY 
WITPRCLVDY 
WLTPRCLIPY 
WLTPRCLVHY 



PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHFPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWYYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWYYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
AYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 



VNYTIYKVRM 
VNFTIFKVRM 
ANFSVFNIRT 
VNFTIFKVRM 
VNYTIFKIRM 
VNFTIFKVRM 
INYTIFKVRM 
INYTIFKVRM 
FNFSIFKVRM 
VNFTIFKARM 
FNFTIFKIRM 
VNFTIFKVRM 
VNFSIFKVRM 
VNFTIFKVRM 
VNFTIFTIRM 
VNFSIFKVRM 
VNFTIFKVRM 
VNFTIFTIRM 
VNFTTFKVRM 
VNFSIFKVRM 
VNFTLHKVRM 
VNYTIFKVRM 
VNFTIFKVRM 
VNFTIFKVRM 
INYTIFKVRM 
VNFSIFKVRM 
VNFTIFKVRM 
VNFAIFKVRM 
VNFTIFKVRM 
VNFTTFKVRM 
VNFTVFKVRM 
VNYTLHKVRM 
VNYTIFKVRM 
VNFTIFKVRM 
VNFTIFKVRM 
VNFTLFKVRM 
INYTIFKIRM 
VNYTIFKIRM 
VNFTIFKVRM 
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FVGGIEHRLQ 
YVGGVEHRLD 
FVGGIEHRMQ 
YVGGVEHRLD 
FVGGVEHRLD 
YVGGAEHRLD 
YVGGVEHRLE 
YVGGVEHRLD 
YVGGVEHRLN 
YVGGVEHRFS 
YVGGVEHRLN 
YVGGIEHRLD 
YVGGVEHRLT 
YVGGVEHRLN 
YVGGVEHRLK 
YVGGVEHRLT 
YVGGVEHRLN 
YVGGVEHRLK 
YVGGVEHRLI 
YVGGVEHRLN 
FVGGTEHRFD 
FIGGLEHRLE 
YVGGVEHRLS 
YVGGVEHRLN 
YVGGVEHRLE 
FVGGHEHRFS 
YVGGVEHRLN 
YVGGVEHRLD 
YVGGVEHRLN 
YVGGVEHRtl 
YVGGVEHRLN 
YIAGSEHRFT 
FVGGLEHRFN 
YVGGVEHRLS 
YVGGVEHRLS 
PVGGFEHRFT 
YVGGVEHRLE 
YVGGVEHRLT 
YVGGVEHRLE 
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HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN2 35 
VN405 



BEBEl 
D89815 
ED43type_4 
HC__C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCVN 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 



ATYTKCGSGP 
ATYTKCGSGP 
ATYIKCGSGP 
TTYSRCGAGP 
ATYTKCGSGP 
ATYQKCGSGP 
ATYSRCGAGP 
ATYSRCGAGP 
ASFVKCGSGP 
ATYRKCGSGP 
ATYARCGSGP 



WLTPRCLVDY 
WLTPRCLVHY 
WLTPRCLVDY 
WLTPRCMVDY 
WLTPRCLVHY 
WLTPRCLVDY 
WLTPRCMVDY 
WLTPRCMVDY 
WLTPRCMVDY 
WLTPRCLVDY 
WLTPRCLVNY 



PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 
PYRLWHYPCT 



VNFTIFKVRM 
VNFTIFKVRM 
INYTIFKIRM 
VDFRLFKVRM 
LNYTIFKVRM 
VNYTIHKVRM 
VNFTLFKVRM 
VNFTLFKVRM 
VNFTIHKVRV 
VNYTIHKVRL 
VNYTIHKVRM 
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AACNFTRGDR 
" AACNWTRGER 
AACNWTRGEV 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNFTRGDR 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
T^CNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
VACNWTRGBR 
AACNWTYGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGDR 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNFTRGDR 
AACNWTRGER 
AACNWTRGER 
AACNWTRGER 
AACNFTRGDP 
AACNWTRGER 
VACNWTRGER 
AACNWTRGDR 
AACNWTRGER 
AACNWTRGER 



YVGGAEHRLD 
YVGGVEHRLE 
YVGGVEHRLT 
FVGGFEHRFT 
YIGOLEHRLE 
FIGGVEHRFD 
FVGGFEHRFT 
FVGGFEHRFT 
FVGGVEHRFN 
FINGLEHRPD 
FVGGIEHRFE 
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CNLEDRDRSQ LSPLLHSTTE WAILPCSYTD LPALSTGLLH 
CDLEDRDRAE LSPLLLSTTE WQILPCSYTT LPALSTGLIH 
CGLEHRDRVE LSPLLLTTTA WQILPCSFTT LPALSTGLIH 
CALEDRDRSE LSPLLLSTTE WQILPCSFTT LPALSTGLIH 
CDLDDRDRAE LSPLLLSTTQ WQVLPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQVLPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTQ WQVLPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTQ WQVLPCSFTT LPALSTGLIH 
CNLEDRDRSE LSPLLLSTTE WQILPCAFTT LPALSTGLIH 
CRLEDRDRGQ QSPLLHSTTE WAVLPCSFSD LPALSTGLLH 
CNIEDRDRSE LSPLLLSTTE WQILPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQILPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQILPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQILPCSFTT LPVLSTGLIH 
CNLEDRDRAE LSPLLLSTTE WQILPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQILPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQILPCSFTT LPVLSTGLIH 
CNLEDRDRAE LSPLLLSTTE WQILPCSFTT LPALSTGLIH 
CNLEDRDRSE LSPLLLSTTE WQILPCSYTT LPALSTGLIH 
CDLDDRDRSE LSPLLLSTTE WQVLPCSFTT LPALSTGLIH 
CELHDRNRIE MSPLLFSTTQ LSILPCSFST MPALSTGLIH 
CDLEDRDRAE LSPLLHTTTQ WAILPCSFTP TPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQVLPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQVLPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTQ WQVLPCSFTT LPALSTGLIH 
CDLEDRDRSE QQPLLHSTTD SLILPCSFTP MRRLSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQILPCSFTG LPALSTGLIH 
CNLEDRDRSE LSPLLLSTTE WQILPCAFTT LPALSTGLIH 
CDLEDRDRPE LSPLLLSTTE WQVLPCSFTT LPALSTGLIH 
CNLEDRDRSE LSPLLLSTTE WQILPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQILPCSFTT LPALSTGLIH 
CDLADRDRIE MSPLLFSTTE LAILPCSFTT MP7U.STGLIH 
CNLEDRDRSE MYPLLHSTTE QAILPCSFVP IPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQTLPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQTLPCSFTT LPALSTGLIH 
CDIEDRDRSE QHPLLHSTTE LAILPCSFTP MPALSTGLIH 
CDLEDRDRSE LSPLLLTTTQ WQVLPCSFTT LPALSTGLIH 
CNLEDRDRSQ LSPLLHSTTE WAILPCTYSD LPALSTGLLH 
CDLEDRDRSE LSPLLLSTTE WQVLPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQVLPCSFTT LPALSTGLIH 
CDLEDRDRSE LSPLLLSTTE WQVLPCSFTT LPALSTGLIH 
CNLEDRDRSQ LSPLLHSTTE WAXLPCSYSD LPALSTGLLH 
CDIEDRDRSE QHPLLHSTTE LAILPCSFTP MPALSTGLIH 
CDLEDRDRAE LSPLLHTTTQ WAILPCSFTP TPALSTGLIH 
CDLYDRDRIE MSPLLFSTTQ LAILPCSFTT MPALSTGLIH 
CDIEDRDRSE QHPLLHSTTE LAILPCSFTP MPALSTGLIH 
CNIEDRDRSE QHPLLHSTTE LAILPCSFTP MPALSTGLIH 
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BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1R3 
HCV_K1_S1 
HCV_K1_S2 
HCy_Kl_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HDl 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 
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LHQNIVDVQY 
LHQNIVDIQY 
LHQNIVDVQY 
liHRNIVDVQY 
LHQNIVDVQY 
LHQNIVDIQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
liHRNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDTQY 
LHQNIVDVQY 
LHQNWDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNWDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHRNIVDVQY 
LHQNWDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQF 
LHQNIVDVQY 
LHQNIVDIQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDTQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDVQY 
LHQNIVDTQY 
LHQNIVDIQY 
LHQNIVDVQY 



LYGLSPAITK 
LYGIGSAWS 
LYGVGSAWS 
LYGIGSAWS 
LYGLSSAVTS 
LYGIGSAWS 
LYGVGSSIAS 
LYGVGSSIAS 
LYGVGSAFVS 
LYGLSPALTR 
LYGVGSAWS 
LYGIGSAWS 
LYGVGSAWS 
LYGVGSAWS 
LYGVGSAWS 
LYGVGSAWS 
LYGVGSAWS 
LYGVGSAWS 
LYGIGSAWS 
LYGIGSAWS 
LYGVSTNVTS 
LYGLSSSIVS 
LYGIGSVWS 
LYGIGSVWS 
LYGVGSSIAS 
LYGVGSAWG 
LYGIGSAWS 
LYGIGSAVAS 
LYGIGSAWS 
LYGIGSAWS 
LYGIGSAWS 
LYGLSTSIVN 
LYGISSGLVG 
LYGIGSAWS 
LYGIGSAWS 
LYGIGSGMVG 
LYGVGSSIAS 
MYGLSPALTK 
LYGIGSAWS 
LYGIGSAWS 
LYGIGSAWS 
MYGLSPALTK 
LYGVGSGMVG 
LYGLSSSIVS 
LYGVSSSIVS 
LYGVGSGMVG 
LYGVGSGMVG 
LYGVSTAWS 
LYGLAPALVS 
LYGVSSAWS 



YWKWEWWL LFLLLADARV 
lAIKWEYWL LFLLLADARV 
WALKWBYWL AFLLLADARV 
FAIKWEWLL LFLLLADARV 
WVIKWEYWL LFLLLADARI 
PAIKWBYIVL LFLLLADARV 
WAIKWEYWL LFLLLADARV 
WAIKWEYWL LFLLLADARV 
FAIKWEYILL giFLLLADARV 
YIVKWEWVIL LFLLLADARI 
IVIKWEYVLL LFLLLADARV 
FAIKWEYVLL LFLLLADARV 
FAIKWEYVLL LFLLLADARV 
FVIKWEYILL LFLLLADARV 
WIRWEYVLL LFLLLADARV 
FAIKWEYVLL LFLLLADARV 
FVIKWEYILL LFLLLADARV 
WIRWEYVLL LFLLLADARV 
FVIKWEYVLL FFLLLADARV 
FAIKWEYWL LFLLLADARV 
WWKWEYIVL MFLVLADJUil 
WAVKWEYIML VFLLLADARI 
FAIKWEYVVL LFLLLADARV 
FAIKWEYILL LFLLLADARV 
WAIKWEYWL LFLLLADARV 
WALKWEFWL VFLLLADARV 
FAIKWEYILL LFLLLADARV 
FAIKWEYVLL LFLLLADARV 
FAIKWEYVLL LFLLLADARV 
lAlRWEYVLL LFLLLADARV 
FAIKWEYILL LFLLLADARV 
WAIKWEYWL LFLVLADSRI 
WAIKWEFVIL IFLLLADARV 
FVIKWEYIVL LFLLLADARV 
FVIKWEYIVL LFLLLADARV 
WALKWEFVIL IFLLLADARV 
WAIKWEYWL LFLLLADARV 
YIVRWEWWL LFLLLADARV 
FAIKWEYILL LFLPLADARV 
FAIKWEYIVL LFLLLADARV 
FAIKWEYILL LFLPLADARV 
YIVRWEWWL LFLLLADARV 
WALKWEFVIL VFLLLADARV 
WAVKWEYIVL AFLLLADARI 
WAVKWEYWL MFLVLADARI 
WALKWEFVIL IFLLLADRRV 



WALKWEFVIL IFLLLADARV 
WAMKWEYWL AFLVLADARV 
WAVRWEYWL AFLLLADARI 
WAVKWEYIVL AFLVLAVARV 
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CACLWMLLLL 
CACLWMMLLI 
SAYLWMMFMV 
CACLWMMLLI 
CACLWMMLLI 
CACLWMMLLV 
CSCLWMMLLI 
CSCLWMMLLI 
CACLWMMLLI 
CACLWMLIIL 
CACLWMMLLI 
CACLWMMLLI 
CACLWMMLLV 
CACLWMMLLI 
CACLWMMLLI 
CACLWMMLLV 
CACLWMMLLI 
CACLWMMLLI 
CACLWMILLI 
CACLWMMLLI 
CTCLWLMLLI 
CTCLLILLLI 
CACLWMMLLI 
CACLWMMLLI 
CSCLWMMLLI 
CVALWMMLLI 
CACLWMMLLI 
CACLWMMLLI 
CACLWMMLLI 
CACLWMMLLI 
CACLWMMLLI 
CLALWLMLLI 
CWLWMMMLI 
CACLWMMLLI 
CACLWMMLLI 
CVALWLILTI 
CSCLWMMLLI 
CACLWMLILL 
CAWLWMMLLI 
CACLWMMLLV 
CAWLWMMLLI 
CACLWMLILL 
CVALWLMLMI 
CTCLWIMLLV 
CTCLWLMLLV 
CVALWLMLMI 
CVALWLMLMI 
CACLWLMFLV 
CACLWMVLLI 
CACLWLMFLV 
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HC_C2 
HC__G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV__K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV148 0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCPG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRB 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV JKl 



AQAEAALENL 
SQVEAALENL 
AQAEAALENL 
SOAEAALBNL 
SQAEAALBNL 
AQAEAALENL 
GQAEAALEKL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAET^ENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
ARAEAALENL 
STVEAAVERL 
CQAEATCKNV 
AQAEAALENL 
AQAEAALENL 
SQAEAALBNL 
SQAEAAMENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
AQABATLENL 
GQ AEAALENL 
SQAEAALBNL 
AQAEAALENL 
AQAEAALENL 
SQAEAALBNL 
SQAEAALBNL 
GQ AEAALEKL 
AQAEAALENL 
AQAEAALENL 
AQAEAALENL 
GQAEAALEKL 
SQTBAALENL 
CQAEAALENV 
GKVEAALERL 
TQAEAALENL 
SQAEAALBNL 
GQAEAALENV 
SQVEAALENL 
GQABAALENL 



VVLNAASVAG 
IVLNAASLVG 
VVLNAASVAG 
VILNAASLAG 
VILNAASLAG 
VVLNAASVAG 
IILHSASAAS 
VVLNAASVAG 
VVLNAASVAG 
VVLNAASLAG 
VVLNAASVAG 
VILNAASVAG 
VVLNAASLAG 
VVLNAASVAG 
VILNAASVAG 
VVLNAASVAG 
VALNAASVAG 
WLNAASAAG 
IVLNAAAAAG 
VVLNAASVAG 
VVLNAASLAG 
VILNAASLAG 
VMLNALSAAG 
WFNAASVAG 
WLNAASVAD 
WLNSASVAG 
VVLNAASVAG 
VVLNAASVAG 
IVLNAASAAA 
IVLNAISAAG 
VVLNAASLAG 
VVLNAASLAG 
VTLNAVAAAG 
VILNAASLAG 
WLHAASAAS 
VVLNAASMAG 
VVLNAASVAG 
VVLNAASMAG 
WLHAASAAS 
VTLNAVAAAG 
IVLNAAAAAG 
WLNAASAAG 
VTLNAVAAAG 
VTLKAVAAAG 
IVLNAASAAS 
IVLNAASAAS 
IVLNATSAAG 



VHGILSFLVF 
THGIVPPFIP 
AHGILSFIVF 
THGLVSFLVF 
TRGLVSPLVP 
AHGILSFLVF 
ANGPLWFFIF 
AHGILSFLVF 
AHGILSFLVF 
VHGILSFLVF 
AHGFLSFLVF 
AHGILSFLVF 
VHGILSFLVF 
AHGFLSFLVF 
AHGILSFLVF 
AHGILSFLVF 
AHGILSFLVF 
TAGWWWAVLF 
NHGFFWGLLV 
AHGILSFLVF 
THGILSFLVP 
THGLVSFLVF 
QQGYVWYLVA 
MHGTLSFLVF 
AHGILSFLVF 
AHGILSFLVF 
AHGILSFLVF 
AHGLLSFLVF 
TRGWECFLLF 
THGIWWSLVA 
ADGILSFLVP 
AHGILSFLVF 
THGIGWYLVA 
THGLVSFLVF 
CNGFLYFVIF 
AHGILSFLVF 
AHGILSFIVF 
AHGILSFLVF 
CNGFLYFVIF 
THGIGWYLVA 
THGFFWGLLV 
TAGWCWTLIF 
THGIGWYLVA 
THGIGWYLVA 
CQGLLWGLIF 
SQGWIYCLVF 
SQGWVWGWF 



FCAAWYIK6R 
FCAAWYLKGK 
FCAAWYIKGR 
FCFAWYLKGR 
PCFAWYLKGR 
FCAAWYIKGR 
FTAAWYLKGR 
FCAAWYIKGR 
FCAAWCIKGR 
FCAAWYIKGK 
FCAAWYIKGK 
FCAAWYIKGK 
FCAAWYIKGK 
FCAAWYIKGK 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
LCCVWYVKGR 
VCLAWHVKGR 
FCAAWYIKGR 
FCAAWYIKGR 
FCFAWYLKGR 
FCAAWHIRGK 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
MCWAWYVRGR 
PCVAWHVRGR 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYVRGK 
PCFAWYLKGK 
FVAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
FCAAWYIKGR 
FVAAWYIKGR 
FCAAWYVRGK 
ICFAWHFKGR 
LCCVWHVKGR 
FCAAWYVRGK 
PCAAWHVRGK 
ICCAWHVRGR 
ICCAWYIKGR 
ICAAWYIRGR 



LVPGAAYAFY 
WAPGLAYSVY 
LVPGAAYALY 
WVPGAVY7VFY 
WVPGAAYALY 
LAPGAAYAFY 
WPVATYSVL 
LVPGAAYAFY 
LVPGAAYAFY 
LVPGAAYALY 
LVPGAAYAFY 
LVPGAAYAFY 
LVPGAAYALY 
LVPGAAYAFY 
LVPGAAYAFY 
LVPGAAYASY 
LVPGAAYAFY 
LVPACTYMAL 
LVPGATYLCL 
LVPGAAYAIY 
LVPGAAYALY 
WVPGAVYALY 
LVPLITYGLT 
LVPGAAYALY 
LVPGAAYAFY 
LVPGATYALY 
LVPGAAYALY 
LVPGAAYALY 
WPAVTYGLL 
IFPIAVYSIV 
LVPGAAYALY 
LVPGAAYALY 
LVPLVTYSLT 
WVPGAVYTFY 
WPLATYSLT 
LVPGAAYAFY 
LVPGAAYALY 
LVPGAAYAFY 
AVPLAAYSLT 
LVPLVTYSLT 
LVPGATYLCL 
LVPACTYTAL 
LVPWTYSLT 
LVPLVTYSLT 
AVPVTTYALL 
WPGATYAIL 
AAPITTYAIL 
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GCWSFVLLLM 
GVWPLLLLLL 
GLWPCFLLLL 
GVWPLLLLLL 
GMWPLLLLLL 
GVWPLLLLLL 
GMWPLLLLLL 
GMWPLLLLLL 
GVWPLLLLLL 
GLWSFLLLVL 
GVWPLLLLLL 



ALPHQAYALD 
ALPPRAYAMD 
MLPERAYAYD 
ALPPRAYAMA 
ALPQRAYALD 
ALPPRAYAMD 
ALPQRAYALD 
ALPQRAYALD 
ALPPRAYAMD 
ALPQQAYALD 
ALPPRAYAMD 



AAEQGQIGMA 
REMVASCGGG 
QBVAGSLGGA 
REMAASCGGA 
QBLAASCGAT 
REMAASCGGA 
TEVAASCGGV 
TEVAASCGGV 
REMAASCGGA 
AAEQGELGLA 
REMAASCGGA 



LLIAITAPTI 
VFVGLALLTL 
IWMLTILTL 
VFVGLALLTL 
VFICLAVLTL 
VPVGLVLLTL 
VLVGLMALTL 
VLVGLMALTL 
VLVGLVFLTL 
ILVIISIFTL 
VFVGLALLTL 



850 

TPAYKILLSR 
SPYCKVFLAR 
SPHYKLWLAR 
SPYYKVFLAR 
SPYYKQYMAR 
SPHYKVFLAR 
SPYYKRYISW 
SPYYKRCISW 
SPYYKVPLTR 
TPAYKILLSR 
SPHYKAPLAR 
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HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV__D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV L2 



GVWPLLLLLL 
GVWPLLLLIiL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GAWPLLLLLL 
GMWPLLLTIL 
GVWPLLLVRL 
GVWPLLLLLL 
GVWPLLLLLL 
GMWPLLLLLL 
GLWPLALLDL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
GVWPLLLLLL 
NLWPLLLLVL 
GLWPLLLLVL 
GVWPLLLLLL 
GVWPLLLLLL 
GLWSLALLVL 
GMWPLLLLLL 
GLWSFGLLLL 
GVWPLLLLLM 
GVWPLLLLLL 
GVWPLLLLLM 
GLWPFCLLLL 
GLWSLALLVL 
GIWPLLLLLF 
GMWPILLVIL 
GLWPLALLVL 
GLWSLALLVL 
QLWPLLLLIL 
HLWPLLLLVL 
QLWPLLLLVL 



ALPPRAFAMD 
ALPPRAYAMD 
ALPPRAYAMD 
SLPPRAYAMD 
ALPPRAYAMD 
ALPPRAYAMD 
SLPPRAYAMD 
ALPPRAYAMD 
TLPPRAYAMD 
ALPPRAYAMD 
LRPHRALALD 
ALPPRAYALD 
ALPPRAYALD 
ALPQRAYALD 
LLPQRAYAWT 
ALPPRAYAMD 
TLPPRAYAMD 
ALPPRAYAMD 
ALPPRAYAMD 
ALPPRAYAMD 
LLPHRAYAYD 
MLPYRAYAWT 
ALPPRAYAMD 
ALPPRAYAMD 
LLPQRAYAWS 
ALPQRAYALD 
ALPQQAYAYD 
ALPARAYAMD 
ALPPRAYAMD 
ALPARAYAMD 
ALPQQAYAYD 
LLPQRAYAWS 
LLPQRALALD 
ALPQRAYAWD 
MLPQRAYAWS 
LLPQRAYAWS 
ALPRRAYAFD 
ALPQRAYAQD 
ALPRRAYAYN 



REMAASCGGA 
REMAASCGGA 
REMAASCGGA 
REMAASCGGA 
RBMAASCGGV 
REMAASCGGA 
R5MAASCGGA 
QGMAASSGGT 
REMAASCGGA 
NEQAASLGAV 
SSDGGTVGCL 
REMAASCGGA 
REMAASCGGA 
TEVAASCGGV 
GEDDATIGAG 
REMAASCGGA 
REMAASCGGA 
REMAASCGGA 
REMAASCGGA 
REMAASCGGA 
GVQAGSIGAA 
GTDTSTLGAG 
REMAASCGGV 
REMAASCGGV 
GEDSATLGAG 
TEVAASCGGV 
ASVHGQIGAA 
REMAASCGGA 
REMAASCGGA 
REMAASCGGA 
ASVHGQTGVA 
GEDSATLGAG 
SSDGGTVGCL 
NSQAASLGW 
GEDSATLGAG 
GEDSATLGAG 
SEQAASAGLL 
REQGASIGW 
GEEAASLGML 



VFVGLALLTL 
VFIGLALLTL 
VFVGLALLTL 
VFIGLMLLTL 
VFVGLALLTL 
VFVGLALLTL 
VFIGLILLTL 
VLVGLMLLTL 
VFVGLALLTL 
GLLVITIFSI 
VLIVLTIFTL 
VFVGLVLLTL 
VFVGLIILTL 
VLVGLMALTL 
VLLLLGFFTL 
VFVGLVLLTL 
VFVGLVFLTL 
VFVGLVLLTL 
VPMGLAFLTL 
VFVGLVLLTL 
VIAALTIFSL 
VLSLFALFTL 
VPVGLILLTL 
VFLGLILLTL 
ILVLFGFFTL 
VLVGLMALTL 
LLVLITLFTL 
VFVGLVLLTL 
VFVGLVLLTL 
VFVGLVLLTL 
LLILITLFTL 
VLVLFGFFTL 
VLTILTIPTL 
ALLVLTIFTL 
VLALFGFFTL 
VLVLFGFFTL 
VLGLITIFTL 
VIAAITIFTL 
AIVIITIFTL 



SPHYKVFLAR 
SPYYKVFLAK 
SPHYKWLAR 
SPHYKAFLAK 
SPYYKVFLAR 
SPHYKWLAR 
SPHYKAFLAK 
SPYYKWLAR 
SPYYKVFLAR 
TPMYKKLLNC 
TPGYKKKWL 
SPIfYKEPLAR 
SPHYKAFLAR 
SPYYKRYISW 
SPWYKHWIGR 
SPHYKMFLAR 
SPYYKVFLAR 
SPYYKVFLAR 
SPHYKVFLAR 
SPYYKVFL7VR 
TPAYKTLLAH 
SPWYKHWIAR 
SPHYKVFLAR 
SPHYKVFLAR 
SPWYKHWIAR 
SPYYKRYISW 
TPGYKTLLSR 
SPYYKVFLAK 
SPHYKVFLAR 
SPYYKVFLAK 
TPGYKILLSR 
SPWYKHWIGR 
TPGYKKMWL 
SPMYKQLLTH 
SPWYKHWIGR 
SPWYKHWIGR 
TPAYKQLLIS 
TPAYKTMLVH 
TPAYKTLLIS 
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CLWWTCYMLV 
LIWWLQYFIT 
GLWWIQYFIA 
LIWWLQYFIT 
GIWWLQYMLT 
FIWWLQYLIT 
CMWWLQYFLT 
CLWWLQYFLT 
LIWWLQYFIT 
SVWWLSYMLV 
LIWWLQYFIT 
LMWRLQYLIT 
LIWWLQYLIT 
LIWWLQYFIT 
LIWWLQYFIT 
LIWWLQYLIT 
LIWWLQYFIT 
LIWWLQYFIT 
LIWWLQYFIT 



liAEALIQDWI 
KAEAHLQVSL 
RTEAVLHVYI 
RAEAHLQVWI 
RAEALLQVWV 
RTEAHLQVWV 
RVEAQLHVWV 
RVEAQLHVWV 
RAEAHMQVWV 
LAEAQIQQWV 
RVEACLQVWV 
RAEAHLQIWV 
RAEAQLQVWI 
RAEACLQVWI 
RAEAHLQVWI 
RAEAQLQVWI 
RAEACLQVWI 
RAEAHLQVWI 
RAEAHLQVWV 



PPLQARGGRD 
PPLNVRGGRD 
PSFNVRGPRD 
PPLNVRGGRD 
PPLNARGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLEVRGGRD 
PPLNVRGGRD 
PPLNIRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRG 
PPLNVRGGRD 
PPLNVRGGRD 
PPLNVRGGRD 



GVIWAMTMFY 
AIILLMCAVH 
SVIVLAVLVC 
AIILLTCAAH 
GWLLTCVLH 
AIILLTCWH 
AVILLMCWH 
AVILLMCWH 
AIILLTCAVH 
GIIWVAVILH 
AIILLTCAVH 
AIILLMCAVH 
AIILLTCAVH 
AIILLTCALH 
AIILLTCAVH 
AIILLTCWH 
AIILLTCALH 
AIILLTCAVH 
AVILLTCAVY 



900 

PGWFDITKW 

PELIFDITICL 

PDLVFDITKY 

PELIFDITKL 

PHLLFEITKI 

PELIFDITKY 

PTLVFDITKL 

PTLVFDITKL 

PELIFDITKL 

PRLVFEVTKW 

SELIFDITKI 

PELIFDITKL 

PELIFDITKI 

PELIFSITKI 

SELVPEITKI 

PELIFDITKI 

PELIFSITKI 

SELVPEITKI 

PELVFDITKL 
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HCV_N 
HCV12083 
HCV14 8 0 
HCVPOLYP 
HD_1 
HPCCX3AA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN23 5 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_ai 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_i.2 
HCV__N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 



LIWWLQYLIA 

FIWWNQYFLA 

VMWWLQYFIA 

LIWWLQYYIT 

LIWWLQYPIT 

CMWWLQYFLT 

LIWWNQYAIC 

LIWWLQYFIT 

LIWWLQYFLT 

LIWWLQYFTT 

LIWWLQYLLT 

LIWWLQYFIT 

FLWWTQYFIA 

LIWWNQYTIA 

LIWWLQYFIT 

LIWWLQYFIT 

LIWWNQYTIC 

CLWWLQYFLT 

FLWWLCYLLT 

LIWWLQYLIT 

FIWWLQYLIT 

LIWWLQYLIT 

SLWWLCYLLT 

LMWWNQYTIC 

VIWWLQYFIA 

AIWWNQYMLA 

LIWWNQYTIC 

LIWWNQYTIC 

MLWWIQYFIA 

FLWWNQYFIA 

TLWWIQYYIA 



RAEAHLHVWV 
RAEAMVHEWV 
RVEAIIHVWV 
RAEALLQVWI 
RAEALLQVWI 
RVEAQLHVWV 
RGEAALQVWV 
RAEAHLQVWI 
lAEAHLQVWI 
RAEADLHVWI 
RAEAHLHMWI 
RAEAHLQVWV 
HIEAKLHVWV 
RCEAALQIWV 
RAEAHLCVWV 
RAEAHLCVWV 
RCESALHVWV 
RVEAQLHVWI 
LAEAMVQEWA 
RAEAHLQVWI 
RTEAHLQVWV 
RAEAHLQVWI 
LGEAMIQEWV 
RCESALHVWV 
RVEAFIHVWV 
RAEAMIHDWV 
RCESALQVWV 
RCESALQVWV 
LTEAQLHQWV 
RSEALIQQWV 
RAEAMLYVWV 



PPLNVRGGRD 

PDLRVRGGRD 

PPLQVKGGRD 

PPLNVRGGRD 

PPLNVRGGRD 

PPLNVRGGRD 

PPLLVRGSRD 

PPLNVRGGRD 

PPLNIRGGRD 

PPLNARGGRD 

PPLNVRGGRD 

PPLNVRGGRD 

PFLRVRGGRD 

PPLLARGARD 

PPLNVRGGRD 

PPLNVRGGRD 

PPLLARGGRD 

PPLNVRGGRD 

PPMQVRGGRD 

PPLNVRGGRD 

PPLNVRGGRD 

PPLNVRGGRD 

PPMQARGGRD 

PPLLARGSRD 

PPLQVRGGRD 

PDLRVRGGRD 

PPLLARGSRD 

PPLLARGSRD 

PSLLVRGGRD 

PSLRVRGGRD 

PSLQVRGGRD 



AIILLTCAVH 
SIILLTCLLH 
AVIMLTCLFH 
AIILLTCWH 
AIILLTCAVH 
AVILLTCWH 
SVILLASLLY 
AIILLTCAAY 
AIILLTCAIH 
AIILLMCAVH 
AIILLACAAH 
AIILLTCAVH 
AIILLTCVFH 
GTTLLAGLFY 
AIILLTCAAH 
AIILLTCAAH 
GVILLTSLLY 
AVILLMCAVH 
GIIWAVAIFC 
AIILLTCAVH 
AIILLTCWH 
AIILLTCAVH 
GIIWAATMFC 
GVILLTSLLY 
AIIMLTCLFH 
AIILLTCLLH 
GVILLTSLLY 
GVILLTSLLY 
AVILLACLFH 
AVILLTCLLH 
AVILLTCLLH 
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LLAILGPGYL 
LLSILGPLMV 
LLAILGPLHI 
LLAIFGPIMV 
MLAILGPLWI 
LLAIFGPLMV 
LLAIFGPLWI 
LLAVLGPLWI 
LLATLGPLMV 
LLAILGPAYL 
LLAIFGPLMV 
LLAILGPLMV 
VLAILGPLMV 
LVAILGPLMV 
LLAIFGPLMV 
MLAILGPLMV 
LVAILGPLMV 
LLAIFGPLMV 
LLAIFGPLMV 
LIAILGPLMV 
LLAVLAPLYI 
LFCILGPLYL 
LLAMLGPPMV 
LLAILGPLMV 
LLAIFGPLWI 
LIAVLGPLYL 
LLAILGPLMV 



FRAAVMRTPY 
LQASLIRVPY 
LQASLLRIPY 
LQAGITKMPY 
LQASLLKVPY 
LQAGITRVPY 
LQASLLKVPY 
LQASLLKVPY 
LQAGITRVPY 
LKASLLRIPY 
LQAGLTRVPY 
LQAGITRVPY 
LQAGIAKVPD 
LQAGITKMPY 
LQAGLTKVPY 
LQAGIAKVPD 
LQAGITKMPY 
LQAGLIRVPY 
LQAGIIKMPY 
LQAGITRVPY 
LQYSLLKVPY 
LQHSLTKVPY 
LQAVITKVPY 
LQAGITRVPY 
LQASLLKVPY 
IQAJ\LTSTPY 
LQAGLTRIPY 



FVRANALLRM 

FVRAQGLIRA 

FVRAQALVKI 

FVRAQGLIRA 

FVRAHGLIRL 

FVRAQGLIRA 

FVRVQGLLRI 

PVRVQGLLRI 

FVRAQGLIRA 

FVRAHALLRV 

FVRAQGLLRA 

FVRAQGLIRA 

FVRAQGVIRE 

FVRAQGLIRA 

FVRAQGLIRA 

FVRAQGVIRE 

FVRAQGLIRA 

FVRAQGLIRV 

FVRAQGLIRA 

FVRAQGLIRA 

FVRAHILLRA 

FLRARALLRL 

FVRAQGLIRA 

FVRAHGLIRA 

FVRVQGLLRI 

FVRAHVLIRI 

FVRAQGLIRA 



CALVKQLAGG 
CMLVRKAAGG 
CSLLRGWYG 
CMLVRKVAGQ 
CMLVRKTAGG 
CMLARKWGG 
CALARKIAGG 
CALARKMVGG 
CMLVRKVAGG 
CTLVKHLAGA 
CMLVRKVAGG 
CMLVRKVAGG 
CILVRKVGGG 
CMLVRKVAGG 
CMLVRKVAGG 
CILVRKVGGG 
CMLVRKVAGG 
CMLVRKVAGG 
CMLVRKVAGG 
CMLVRKVAGG 
CLLVRRLAGG 
CLLAKHLVYG 
CMLVRKVAGG 
CMLVRKVAGG 
CALARKIAGG 
CMLVRSAMGG 
CMLVRKAAGG 



PELIFDITKL 
PQLGFEVTKI 
PALGFEITKI 
PELIFDITKL 
PGLIFDITRL 
PALVFDITKL 
PSLIFDITKL 
PELIFDITKI 
PESIFDITKL 
PELIFDITKL 
PELIFDITKL 
PELIFDITKL 
PSLGFEVTKI 
PALVFDITKL 
PELIFDITKL 
PELIFDITKL 
PSLIFDITKL 
PTLVFDITKL 
PGWFDITKW 
PELIFDITKL 
PELIFDITKY 
PELIFDITKL 
PGWFDITKW 
PSLIFDITKL 
PALGFEVTKI 
PHLGFEVTKI 
PSLIFDITKL 
PSLIFDITKL 
PQLGFEVTKI 
PSLGFDITKM 
PQLGFEVTKA 
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KYVQVALITL 
HYVQMAFVKL 
KYFQMWLKS 
HYVQMAFMKL 
QYVQMALLKL 
HYVQMVFMKL 
HYVQMAIIKL 
HYVQMAIIKL 
HYVQMAFMKL 
RYIQMLLITI 
HYVQMALMKL 
HYVQMAFVKL 
QYVQMAFMKL 
HYVQMAFMKL 
HYVQMAFVKL 
QYVQMAFMKL 
HYVQMAFMKL 
HYVQMAFVKL 
HYVQMAFMKL 
HYVQMAFMRL 
KYVQACLLRL 
KYVQAALLHL 
HYVQMALMKL 
HYVQMAFMKL 
HYVQMAIIKL 
KYVQMAVLTV 
HYVQMALMKL 



407 



HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZIil 
SA13 
Th580 
Type_3aCB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU1.6326 
HCV_H_CMR 
HCV__J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV__JS 
HCV_K1__R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV__K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 



LLATLGPLLV 

LIAILGPLMV 

LLAILGPLYM 

I-LAILGPLMV 

LLALIGPLYL 

LLAILGPLYI 

LLAILGPLNV 

LIAILGPLMV 

LIAALGPLYL 

LLAVFGPLWI 

LLAVLGPAYL 

LLAILGPLMV 

LLAIFGPLMV 

LLAILGPLMV 

LLAMLGPAYL 

LMAVLGPLYL 

LLGILGPLYL 

LLAILAPLYI 

LIAVLGPLYL 

LIAVLGPLYL 

LLALLGPLYL 

LLALLGPLYL 

ILALLGPLYI 



LQAGITRVPY 
LQAGITRVPY 
LQAGITAVPY 
LQAGITRVPY 
LHASLLRVPY 
LQASLVRVPY 
LQAAITAMPY 
LQAAITAMPY 
IQATITATPY 
LQASLLKVPY 
LKGALTRVPY 
LQAGLTQMPY 
LQAGITRVPY 
LQAGITRVPY 
LRDALTRVPY 
IQATITTTPY 
LQYSLIKLPY 
LQHSLLKVPY 
IQAAVTTTPY 
IQASITATPY 
LQYSLLKTPY 
LQVSLLRVPY 
LQYSLLKTPY 



FVRAHGLIRA 

FVRAQGLIHA 

FVRAQGLIRA 

FVRAQGLIRA 

YVRAHALIRI 

FVRAHAWRL 

FVRAQGLIRA 

FVRAQGLIRA 

FVRAHVLVRL 

FVRVQGLLRF 

FVRAHALLRM 

FVRAQGLIRM 

FVRAQGLIRA 

FVRAQGLIRA 

FVRAHALLRL 

FVRAHVLVRL 

FIRARALLRA 

FVRAHILLRA 

FVRAQVLVRL 

FVRAHVLVRL 

FVRAHILLRA 

YVRAHALLRV 

PVRAHILLRV 



CMLLRKVAGG 
CMLVRKVAGG 
CMLVRKVAGG 
CMLVRKVAGG 
CALVQNVAGG 
CILVRWITGG 
CMLVRKVAGG 
CMLVRKVAGG 
CMLVRSVMGG 
CALARKMIGG 
CTMVRHLAGG 
CMLVRKAAGG 
CMLARKWGG 
CMLVWKAAGG 
CTMVRHLAGG 
CMLVRSVIGG 
CLLAKHLACG 
CMFFRKVAAG 
CMLVRSVMGG 
CMLVRSMMGG 
CMFFRGMARG 
CILVRRVAGG 
CMFLRGVAGG 
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GKWTGTYIYD 
AALTGTYVYD 
RGLTGTYIYD 
AALTGTYVYD 
GAFAGTYIYN 
AALAGTYVYD 
GALTGTYVYN 
CALTGTYVYN 
GALTGTYVYN 
GRWTGTYIYD 
AALTGTYVYD 
AALTGTYVYD 
AELKGTSVYD 
AALTGTYVYD 
AALTGTYVYM 
AELKGTSVYD 
AALTGTYVYD 
AALTGTYVYN 
AALTGTYVYD 
GALTGTYVYN 
GAWTGTFVYD 
GRLTGTYIYD 
AGLTSTYVYD 
AALTGTYVYD 
GALTGTCVYW 
GRWFNTYLYD 
AALTGTYVYD 
GALTGTYVYN 
GALTGTYIYN 
AALTGTYVYD 
AALTGTYVYD 
GSWTGTYIYD 
ARGPNTYLYD 
AALTGTYVYD 
AALTGTYVYD 



HLSPMSDWAA 
HLTPLQDWAH 
HLTPMSDWPP 
HLTPLRDWAH 
HLSPLQDWAH 
HLTPLRDWAH 
HLTPLRDWAH 
HLTPLRDWAH 
HLTPLRDWAH 
HLSPLSTWAA 
HLTPLRDWAH 
HLAPLQHWAH 
HLTPLRDWAH 
HLTPLQDWAH 
HLTPLQDWAH 
HLTPLQDWAH 
HLTPLQDWAH 
HLTPLQDWAH 
HLTPLRDWAH 
HLTPLRDWAH 
HLAPLSDWAS 
HLAPMKDWAA 
HLTPLQDWAH 
HLTPLRDCRH 
HLAPLRDWAH 
HLSPIQDWAA 
HLTPLQDWAH 
HLTPLQYWPR 
HLTPLRDWPR 
HLTPLRDWAH 
HLTPLRDWAH 
HLVPLRTWAS 
HLSPMTDWAA 
HLTPLQDWAH 
HLTPLQDWAH 



DGLRDLAVAV 
VGLRDLAVAV 
YGLRDLAVAL 
TGLRDLAVAV 
SGLRDLAVAT 
TGLRDLAVAV 
NGLRDLAVAV 
NGLRDLAVAV 
AGLRDLAVAV 
QGLRDLAIAV 
SGLRDLWAV 
TGLRDLAVAV 
TGLRDLAVAV 
TGLRDLAVAV 
TGLRDLAVAV 
TGLRDLAVAV 
AGLRDLAVAV 
TGLRDLAVAV 
TGLRDLAVAV 
AGLRDLAVAV 
DGLRDLAVAV 
SGLRELTVAT 
GGLRDLAVAV 
AGLRDLAVAV 
NGLRDLAVAV 
EGLKGLAVAT 
TGLRDLAVAV 
A6LRELAVAV 
AGLRDLAVAV 
AGLRDLAVAV 
AGLRDLAVAV 
DGLRDLAVAV 
EGLKDLAVAV 
AGLRDLAVAV 
AGLRDLAVAV 



EPIVFSPMER 
EPWPSAMET 
EPWFTPMEK 
EPWFSDMET 
EPVIFSRMEI 
EPWFSDMET 
EPWFSRMET 
EPWFSQMET 
EPWFSDMET 
EPWFSPMEK 
EPWFSDMET 
EPWFSDMET 
EPWFSDMEI 
EPWFSDMET 
EPWFSDMET 
EPWFSDMEI 
EPWFSDMET 
EPWFSDMET 
EPWFSDMET 
EPVTFSDMET 
EPVIFSPMEK 
EPIVFSAMET 
EPWFSDMET 
EPWFSAMET 
EPWFSRMET 
EPVIFSPMEI 
EPWFSDMET 
EPVIFSDMET 
EPWFSDMET 
EPWFSDMET 
EPWFSDMET 
EPWFSPMEK 
EPVIFSPMEV 
EPWFSDMET 
EPWFSDMET 



HYVQMAFMKL 
HYVQMAFMKL 
HYVQMAFMKL 
HYVQMAFMKL 
KYVQAAILRA 
KYVQMVLLAL 
HYVQMAFMKL 
HYVQMAFMKL 
KYFQMIILSL 
HYVQMVIIKL 
RYVQMVLLAL 
HYVQMALMKL 
HYVQMVFMKL 
KYVQMAFVKL 
RYVQMALLAL 
KYFQMIILSI 
RYVQAALLHL 
KYVQACLLRL 
KYFQMIILSI 
KYFQMIILSV 
RYAQAILLRI 
KYIQAALLKL 
KYVQAALLRL 
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KVIVWGAETT 
KVITWGADTA 
KVIVWGADTA 
KTTTWGADTA 
KTITWGADTA 
KVITWGADTA 
KLITWGADTA 
KLITWGADTA 
KVITWGADTA 
KVIVWGAETV 
KIITWGADTA 
KIITWGADTA 
KIITWGGDTA 
KIITWGADTA 
KIITWGADTA 
KIITWGGDTA 
KIITWGADTA 
KIITWGADTA 
KIITWGADTA 
KI ITWGADTA 
KIITWGADTA 
KVITWGADTA 
KIITWGADTA 
KI ITWGADTA 
KLITWGADTA 
KVITWGADTA 
KIITWGADTA 
KIITWGADTA 
KIITWGADTA 
KIITWGADTA 
KLITWGADTA 
KVITWGADTA 
KVITWGADTT 
KIITWGADTA 
KIITWGADTA 
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HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
■ED4 3type_4 
HC_C2 
Hc2g9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCPG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDN59 
W2LI 



ADGSNTYLYD 
GALTGTYVYN 
GRWTGTYIYD 
AALTGTYVYD 
AALAGTYVYD 
AALTGTYIYD 
GRWTGTYIYD 
GRWFNTYLYD 
GRLTGTYIYD 
GAWTGTYIYD 
GRWFNTYLYD 
GRWFNTYLYD 
GAWTGTYIYD 
GAWTGTYIYD 
GAWTGTYIYD 



HLAPMQHWAA 
HLTPLRDW/m 
HLTPMSDWAA 
HLTPLQDWAH 
HLTPLRDWAH 
HLTPLRDWAH 
HLSPMSDWAA 
HLT^MQHWAA 
HLAPMKDWAA 
HLAPLSEWAS 
HLAPMQHWAA 
HLAPMQHWAA 
HLAPLSDWAC 
HIiAPLSTWAS 
HLTPLSDWAC 



AGLKDLAVAT 
NGLRDLAVAV 
NGLRDLAVAV 
AGliRDLAVAV 
TGLRDLAVAV 
AGLRDLAVAV 
SGLRDLAVAV 
AGLKDLAVAT 
SGLRDLAVAT 
DGLRDLAVAV 
AGLKDLAVAT 
AGLKDLAVAT 
DGLRDLAVAV 
DGLRDLAVAV 
DGLRDLAVAV 



EPVIFSPMEI 
BPWFSQMET 
EPIIFSPMEK 
EPWFSDMET 
EPWFSDMET 
EPWFSDMET 
EPIIFSPMEK 
EPVIFSPMEI 
EPIIFSPMET 
EPVIFSPMEK 
EPVIFSPMEI 
EPVIFSPMEI 
EPWFSPMEK 
EPVTFSPMEK 
EPWFSPMEK 



KVITWGADTA 
KLITWGADTA 
KVIVWGAETA 
KIITWGAETA 
KVITWGADTA 
KIITWGADTA 
KVIVWGAETA 
KVITWGADTA 
KVITWGADTA 
KIITWGADTA 
KVITWGADTA 
KVITWGADTA 
KVITWGADTA 
KIITWGADTA 
KVITWGADTV 
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ACGDIIHGLP 
ACGDIISGLP 
ACGDIIRGLP 
ACGDIILGLP 
ACGDIINGLP 
ACGDIILACP 
ACGDIINGLP 
ACGDIINGLP 
ACGDIILGLP 
ACGDILHGLP 
ACGDIILGLP 
ACGDIILGLP 
ACGPIIMGLP 
ACGDIILGLA 
ACGDIISGLA 
ACCDIIMGLP 
ACGDIILGLA 
ACGDIISGLP 
ECGDIILGYR 
ACGDIILGLP 
ACGDILSGLP 
ACGNILAVLP 
ACGDIISGLP 
ACGDIILGLP 
ACGDIINGLP 
ACGDILCGLP 
ACGDIILGLP 
ACGDIILGLP 
ACGDIILGLP 
ACGDIILGLP 
ACGDIISGLP 
ACGDILAGLP 
ACGDILCGLP 
ACGDIILGLP 
ACGDIILGLP 
ACGDILCGLP 
ACGDIINGLP 
ACGDILHGLP 
ACGDIISSLP 
ACGDIILALP 
ACGDIILGLP 
ACGDVLHGLP 
ACGDILCGLP 



VSARLGQEVL 
VSARRGKEIL 
VSARLGNBIL 
VSARRGKEIL 
VSARRGRBVL 
ASARRGKEIL 
VSARRGQEIL 
VSARKGREIL 
VSARRGKEIF 
VSARLGREVL 
VSARRGREIL 
VSARRGREIL 
VSARRGREIL 
VSARRGKEIF 
VSARRGREIL 
VSARRGREIL 
VSARRGKEIF 
VSARRGREIL 
SSARRGREIL 
VSARRGREIL 
VSARLGNLVL 
VSARRGREIF 
VSARRGREIL 
VSARRGREIL 
VSARRGQEIL 
VSARLGRELL 
VSARRGREIL 
VSARRGKEIL 
VSARRGKEIL 
VSARRGREIL 
VSARRGKEIL 
VSARRGNLIL 
VSARLGKEVL 
VSARRGREIL 
VSARREREIL 
VSARLGREVL 
VSARRGREIL 
VSARLGREVL 
VSARRGRELL 
ASARRGKEIL 
VSARRGKEIL 
VSARLGREIL 
VSARLGREVL 



LGPADGYTSK 
LGPADSFEGQ 
LGPADTETSK 
LGPADSLEGQ 
LGPADALTDK 
LGPADSLEGQ 
LGPADGMVSK 
LGPADGMVSK 
LGPADSLEGQ 
LGPADGYTSK 
LGPADGFREQ 
LGPADSLEGQ 
LGPADSLEGQ 
LGPADSLEGS 
LGPADSFEGQ 
LGPADSLEGQ 
LGPADSLEGS 
LGPADSFEGQ 
LGPADSLEGQ 
LGPADSLVGQ 
LGPADDMQRG 
LGPADDIKTS 
LGPADSLKEQ 
LGPADSLEGQ 
LGPADGMVSK 
LGPADDYKKM 
LGPADSLEGR 
LGPADSLEGQ 
LGPADSLEGR 
LGPADSLEGQ 
LGPADSFGEQ 
LGPADDVKDK 
LGPADDYRSM 
LQPADSIEGQ 
LGPADSIEGQ 
LGPADDYREM 
LGPADGMVSK 
LGPADGYTSK 
LGPADSFDGQ 
LGPADSLEGQ 
LGPADSLEGQ 
LGPADGYTSK 
LGPADDYREM 



GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWKLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLT^ITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWKLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLSPISA 
GWRLLAPITA 
GWRLLAPITA 
GLRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWSLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWSLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 



1050 
YAQQTRGLLS 
YSQQTRGLLG 
YAQQTRGLFS 
YSQQTRGLLG 
YAQQTRGLLG 
YSQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLLG 
YSQQTRGVLG 
YTQQTRGLLG 
YSQQTRGLFG 
YSQQTRGLLG 
YSQQTRGLFG 
YSQQTRGLLG 
YSQQTRGLLG 
YSQQTRGLFG 
YSQQTRGLLG 
YSQQTRGLLG 
YAQQTRGLLG 
YSRQTRGLLG 
YAQQTRGLVG 
YAQQTRGVLG 
YSQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLFG 
YAQQTRGLFG 
YSQQTRGLLG 
YSQQTRGLLG 
YSQQTRGLLG 
YSQQTRGLLG 
YAQQTRGLLG 
HAQQTRGLFG 
YAQQTRGLLG 
YXQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLLG 
YSQQTRGLLG 
YSQQTRGLLG 
YSQQTRGLLG 
YAQQTRGLLG 
YAQQTRGLLG 



409 



SA13 ACGDILAGLP 

ThSSO ACGDILRGLP 

Type_3a_CB ACGDILCGLP 

TypeV_D ACGDILCGLP 

VN004 ACGDIIAGLP 

VN235 ACGDILAGLP 

VN405 ACGDIISGLP 



VSARRGHEIF 
VSARLGDLVL 
VSARLGREVL 
VSARLGREVL 
VAARRGNLLF 
VSARLGHLLF 
VSARRGNLIF 



LGPADDIREA 
LGPADDMRHG 
LGPADDYREM 
LGPADDYREM 
LGPADDVKGK 
LGPADDMKSM 
LGPADDIRDG 



GWRLLAPITA 
GWKLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 
GWRLLAPITA 



YAQQTRGVLG 
YAQQTRGLVG 
YAQQTRGLLG 
YAQQTRGLLG 
YAQQTRGIVG 
YCQQTRGLLG 
YAQQTRGLVG 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCUi6326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1__S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12 083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



1051 

AIWSMTGRD 
CIITSLTGRD 
TIVTSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
AIWSLTGRD 
CIVTSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CTTTSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
TIVTSLTGRD 
AIVLSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
TIVTSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
TIVTSLTGRD 
TIVTSLTGRD 
CIVTSLTGRD 
CIVTSLTGRD 
TIVTSLTGRD 
CIITSLTGRD 
TIWSMTGRD 
CIITSLTGRD 
CIITSLTGRD 
CIITSLTGRD 
AIWSMTGRD 
TIVTSLTGRD 
AIIVSLTGRD 
TIVTSLTGRD 
TIVTSLTGRD 
TIVTGLTGRP 
TIVTSLTGRD 
TIVTSLTGRD 
TIVTSLTGRD 



KTDQAGEIQV LSTVTQSFLG TSISGVLWTV FHGAGNKTLA 
KNQVEGEVQV VSTAKQSFLA TCVNGACWTV FHGAGSKTLA 
TNENCGEVQV LSTATQSFLG TAVNGVMWTV YHGAGAKTIS 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV YHGAGSKTLA 
KNQVEGEVQI VSTATQTFLA TCVNGVCWTV YHGAGSRTIA 
KNQVEGEVQV VSTATQSFLA TCINGVCWTV FHGAGSKTLA 
KNQVEGEVQI VSTATQTFLA TCINGVCWTV YHGAGTRTIA 
KNQVEGEVQI VSTAAQTFLA TCINGVCWTV YHGAGTRTIA 
KNQVEGEVQV VSTATQSFLA TCINGVCWTV YHGAGSKTLA 
KNEQAGQVQV LSSVTQTFLG TSISGVLWTV YHGAGNKTLA 
KNQVEGEAQV VSTATQSFLA TCVNGVCWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCINGVCWTV FHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCTNGVCWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCTNGVCWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV FHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV YHGAGSKTLA 
KNEVEGEVQV VSTDTQSFVA TSINGVMWTV YHGPGFKTLA 
KNEAEGBVQF LSTATQTFLG ICINGVMWTL FHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV YHGAGSKTLA 
KNQVEGEVQI VSTATQTFLA TCINGVCWTV YHGAGTRTIA 
KNWTGEVQV LSTATQTFLG TTVGGVMWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCINGVCWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCINGVCWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV YHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCINGVCWTV YHGAGSKTLA 
KNQVDGEVQV LSTATQSFLA TCVNGVCWTV YHGAGSKTLA 
KNEAAGEIQI LSTATQTFLA TCVNGVCWTV YHGAGSKTLA 
KNIVTGETQV LSTSTQTFLG TSVGGVMWTV YHGAGSRTLA 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV FHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCVNGVCWTV FHGAGSKTLA 
KNWAGEVQV LSTATQTFLG TTVGGVMWTV YHGAGSRTLA 
KNQVEGEVQI VSTAAQTFLA TCTNGVCWTV YHGAGTRTIA 
KTBQAGEIQV LSTVTQSFLG TTISGVLWTV YHGAGNKTLA 
KNQVEGEVQV VSTATQSFLA TCINGVCWTV FHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCINGVCWTV FHGAGSKTLA 
KNQVEGEVQV VSTATQSFLA TCINGVCWTV YHGAGSKTLA 
KTBQAGEIQV LSTVTQSFLG TSISGVLWTV YHGAGNKTLA 
KNWTGEVQV LSTATQTFLG TTVGGVIWTV YHGAGSRTLA 
KNEAEGEVQV LSTATQTFLG TCIN6VMWTV FHGAGAKTLA 
KNEAEGEVQV VSTATQSFLA TTINGVLWTV YHGAGSKNLA 
KNWTGEVQV LSTATQTFLG TTVGGVTWTV YHGAGSRTLA 
KNWTGEVQV LSTATQTFLG TTVGGVMWTV YHGAGSRTLA 
KNEVEGETQV VSTATQSFLA TAVNGVLWTV YYGAGSKTLA 
RNWEGEIQV LSTATQSFLG TAINGVMWTV YHGAGSKTLA 
KNEVEGEIQV VSTATQSFLA TTVNGVLWTV YHGAGSKTLA 
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BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_ai 
HCV_J483 
HCV__J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
N2LI 
SA13 

Thsao 

Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_Q9 
HCU16326 
HCV H CMR 



1101 

GSRGPVTQMY 

AAKGPITQMY 

GPKGPVNQMY 

GPKGPITQMY 

SASGPVIQMY 

GPKGPITQMY 

SPKGPVIQMY 

SPKGPVIQMY 

GPKGPITQMY 

GPKGPVTQMY 

GPKGPINQMY 

GPKGPITQMY 

GPKGPITQMY 

GPKGPITQMY 

GPKGPITQMY 

GPKGPITQMY 

GSKGPITQMY 

GPKGPITQMY 

GPKGPITQMY 

GPKGPIAQMY 

GPKGPVCQMY 

GPKGPWQMY 

GPKGPVTQMY 

GPKGPVTQMY 

SPKGPVIQTY 

GNKRPALQMY 

GPKGPITQMY 

GPKGPITQMY 

APKGPITQMY 

GPKGPITQMY 

GPKGPITQMY 

GPRGPVCQMY 

GNKRPALQMY 

GPKGPITQMY 

GPKGPITQMY 

GVKHPALQMY 

SPKGPVIQMY 

GSRGPVTQMY 

GPKGPITQMY 

GPKGPITQMY 

GPKGPITQMY 

GSRGPVTQMY 

GAKHPALQMY 

GPKGPWQMY 

GPKGPVCQMY 

GAKHPALQMY 

GAKHPALQMY 

GPKGPVCQMY 

GPKGPVCQMY 

GPKGPICQMY 

1151 

ARRRGDRRGA 
VRRRGDSRGS 
VRRRGDTRGA 
VRRRGDSRGS 
VRRRGDNRGS 
VRRRCDGRGS 
VRRRGDSRGS 



SSAEGDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDLDLVGW 

TSAEGDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDLDLVGW 

TNVDKDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDMVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

SSAEGDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

SSAEGDLVGW 

TNVDQDLVGW 

TNVDKDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDLVGW 

TNVDQDMVGW 

TNVDQDLVGW 



PSPPGTRSLE 

PAPPGARSLT 

PAPPGVRSLA 

PAPSGARSLT 

PAPQGARSLT 

PAPPGARSLT 

PAPQGSRSLT 

PAPQGARSLT 

QAPPGARSMT 

PSPPGTKSLD 

QAPSGAASLT 

Q7VPPGARSMT 

PAPPGARSLT 

QAPSGARSLT 

QAPPGARSLT 

PAPPGARSLT 

QAPSGT^SLT 

QAPPGARSLT 

QAAPGMRSLT 

PAPPGARSLT 

PSPPGARSLT 

PSPPGKGSLT 

PAPPGARSLT 

QAPPGARSLT 

PAPQGSRSLT 

PAPAGTKSLD 

HAPQGARSLT 

HRPPGARSLT 

PKPPGARSLT 

QAPPGARSMT 

PAPPGARSMT 

PAPAGTRSYT 

PSPPGAKSLV 

HAPPGARSLT 

HAPPGARSLT 

PAPPGAKSLE 

PAPQGSRSLT 

PSPPGTKSLE 

SAPPGARSLT 

PAPPGARSLT 

PAPPGARSMT 

PSPPGTKSLE 

PAPPGAKSLE 

PTPPGTRSLT 

PAPLGARSLA 

PAPPGAKSLE 

PAPPG7UCSLE 

PAPAGARSLT 

PAPPGTRSLT 

PAPPGARSLT 



PCTCGAVDLY 
PCTCGSSDLY 
PCTCGSADLY 
PCTCGSSDLY 
PCTCGASDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGAVDLY 
PCTYGSSDLY 
PCTCGSSDLY 
PCTCGGSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGGSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCNCGSSDLY 
RCTCGSADLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGASDLY 
PCTCGSADLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSADLY 
PCTCGSSDLY 
PCTCGAVDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGSSDLY 
PCTCGAVDLY 
PCACGSSDLY 
PCTCGSADLY 
PCTCGSSDLY 
PCACGSADLY 
PCACGSADLY 
PCSCGSSDLY 
PCTCGASDLY 
PCTCGSSDLY 



LLSPRPLSSL 
LLSPRPISYL 
LLSPRPISIL 
LLSPRPVSYL 
LLSPRPISYL 
LLPPRPVSYL 
LLSPRPISYL 



KGSSGGPVLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 



PRGHAVGIFR 
PSGHWGIFR 
PMGHRAGIFR 
PSGHAAGIFR 
PMGHAVGIFR 
PSGHAVGILP 
PAGHAVGLPR 



11.50 
LVTRNADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRYADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRNADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTREADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTREADVLP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADWP 
LITRQADVIP 
LITRDADVLP 
LVTRHADVIP 
LVTRHADVIP 
LVTRDADVIP 
LVTRHADVIP 
LVTRNADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRHADVIP 
LVTRNADVIP 
LVTRDADVIP 
LVTRHADWP 
LVTRGADVIP 
LVTRDADVIP 
LVTRDADVIP 
LVTRNADVIP 
LVTRNADVIP 
LVTRNADVIP 

1200 
AAVCSRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAM 
AAVCTRGVTK 
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HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCy__Kl_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV__N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGT^ 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BBBEl 
D89815 
ED43type_4 
HC_C2 
Hc"g9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCVJKl 
HCV_JS 
HCV_K1_R1 
•HCV_K1_R2 
HCv'"k1 R3 



VRRRGDSRGS 
VRRRGDSRGS 
VRRKDDRRGA 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDGRGS 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDGRGS 
VRRRGDSRGS 
VRRRGDGRGS 
VRRRGDNRGS 
ARRRGDSRAA 
ARRRGDTRAS 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDSRGS 
ARRRGDSTAS 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDSRGS 
VRRRGDGRGS 
VRRRGDSRGS 
ARRRGDNRAG 
ARRRGDSTAS 
VRRRGDGRGS 
VRRRGDGRGS 
ARRRGDSTAS 
VRRRGDSRGS 
ARRRGDKRGA 
VHRRGDSRGS 
VRRRGDGRGS 
VRRRGDSRGS 
ARRRGDKRGA 
ARRRGDSTAS 
ARRRGDTRAS 
ARRRGDTRAA 
ARRRGDSTAS 
ARRRGDSTAS 
ARRRGDNRAA 
ARRRGDTRAG 
ARRRGDTRAA 



LLSPRPISYL 
LLSPRPVSYL 
LLSPRPLSTL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPISYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPISYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPISTL 
LLSPRPISYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPISYL 
LLSTRPLSCL 
LLSPRPISYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPISYL 
LISPRPISTL 
LLSPRPLACL 
LLSPRPVSYL 
LLSPRPVSYL 
LLSPRPLARL 
LLSPRPISYL 
LLSPRPLSTL 
LLSPGPISYL 
LLPPRPVSYL 
LLSPRPISYL 
LLSPRPLSTL 
LLSPRPLACL 
LLSPRPISYL 
LLSPRPISTL 
LLSPRPLACL 
LLSPRPLACL 
LLSPRPISTL 
LLSPRPLSTL 
LLSPRPISTL 



KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPVLC 
KGSSGGPLLC 
KGSSGGPLPC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLW 
KGSSGGPLLC 
KGSSGGPIMC 
KGSSGGPIMC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGiSPLLC 
KGSSGGPVMC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPIMC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPVMC 
KGSSGGPLLC 
KGSSGGPVLC 
KGSSGGPLPC 
KGSSGGPLLC 
KGSSGGPLLC 
KGSSGGPVLC 
KGSSGGPVMC 
KGSSGGPVMC 
KGSSGGPLMC 
KGSSGGPVMC 
KGSSGGPVMC 
KGSSGGPMLC 
KGSSGGPLMC 
KGSSGGPMLC 



PAGHWGIFR 
PSGHWGVFR 
SRGHAVGLFR 
PSGHAVGIFR 
PSGHAVGIFR 
PSGHWGIFR 
PSGHAVGIFR 
PSGHAVGIFR 
PSGHWGIFR 
PSGHAVGIFR 
PSGHAVGIFR 
PSGHAVGIFR 
PSGHAVGVFR 
PSGHWGLFR 
PSGHWGVFR 
PSGHAVGIFR 
PSGHAVGIFR 
PTGHAVGLFR 
PSGHWGIFR 
PSGHWGIFR 
PFGHVAGIFR 
PFGHAVGIFR 
PSGHAVGIFR 
PSGHWGIFR 
PSGHWGLFR 
PSGHVAGIFR 
PSGHAVGIFR 
PSGHAVGIFR 
PSGHVAGIFR 
PAGHAVGIFR 
PRGHAVGVFR 
PSGRWGIFR 
PSQHAVGILP 
PSGHWGIFR 
PRGHAVGIFR 
PSGHVAGIFR 
PSGHWGVFR 
PSGHWGLFR 
PSGHVAGIFR 
PSGHVAGIFR 
PSGHVAGIFR 
PSDHWGLPR 
PSGHVAGIFR 



AAVCTRGVAK 
AAVCTRGVAK 
AAVCARGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCSRGVAK 
AAVCTRGVAK 
AAVCTRGVAM 
AAVCTRGVAK 
AAVCSRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
AAVCTRGVAK 
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SIDFIPVESL 
AVDFIPVESM 
AVDFVPVESL 
AVDFVPVESM 
AVDFVPVESL 
AVEFIPVESM 
AVDFIPVENL 
AVDFIPVESL 
AVDFIPVESM 
SIDFIPVESL 
AVDFIPVESM 
AVDFIPVESM 
AVDFVPVESM 
AVDFIPVESM 
AVDFVPVESM 



DWTRSPNFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
DVATRTPSFS 
ETTMRSPVFT 
ETTMRAPVFT 
ETTMRSPVFT 
ETTMRSPVFT 
ETTMRSPVFT 



DNSTPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNSSPPAVPQ 
DNSSPPTVPQ 
DNPSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSTPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 



TYQVGYLHAP 
TPQVAHLHAP 
TYQV7VHLHAP 
TFQVAHLHAP 
SYQVAHLHAP 
TFQVAHLHAP 
SFQVAHLHAP 
SFQVAHLHAP 
TFQVAHLHAP 
SYQVGYLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
TFQVAHLHAP 
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TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTRVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSTKVP 
TGSGKSNKVP 
TGSGKSTKVP 
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HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
UPCGENOM 
HPCHUMR 
HPCJ 
HPCaCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VNO64 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCVHCMR 
HCV__J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_aS 
HCV_K1_R1 
*HCV_K1_R2 
•HCV_K1R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 



AVDFVPVESM 

AVDFIPVESM 

AVDFVPVESM 

AVDFVPVESM 

AVDFVPVESM 

SLDFIPVENM 

ALEFVPVENL 

AVDFVPVESM 

AVDFVPVESM 

AVDFTPVENli 

ALQFIPVETL 

AVDFVPVESM 

AVDFIPVETM 

AVDFVPVESM 

AVDFIPVESM 

AVDjFIPVESM 

ALDFVPCEAM 

ALQFlPVESIi 

AVDFIPVESM 

AVDFIPVESM 

ALQFIPVETL 

AVDFIPVENL 

SIDFIPVETL 

AVDFVPVESM 

AVBFIPVESM 

AVDFVPVESM 

SIDFIPVEAL 

SLQFIPVETL 

ALDFIPVENL 

ALDFIPVENM 

ALQFIPVETL 

ALQFIPVETL 

SLDFAPVESM 

ALDFVPVENM 

SLDFVPVENM 



ETTMRSPVFT 

ETTMRSPVFT 

ETTMRSPVFT 

ETTMRSPVFT 

ETTMRSPVFT 

ETTMRSPSFT 

ETTMRSPVFT 

ETTMRSPVFT 

ETTMRSPVFT 

ETTMRSPVFT 

STQVRSPSFS 

ETTMRSPVFT 

ETTMRSPVFT 

ETTMRSPVFT 

ETTMRSPVFT 

ETTMRSPVFT 

DATTRSPTFT 

SAQTRSPSFS 

ETTMRSPVFT 

ETTMRSPVFT 

STQARSPSFS 

ETTMRSPVFT 

DIVTRSPTPS 

ETTMRSPVFT 

ETTMRSPVFT 

ETTMRSPVFT 

DWTRSPTFS 

STQARSPSFS 

ETTMRSPVFT 

DTTMRSPVFT 

STQTRSPSFS 

STQARSPSFS 

QSSQRSPSFS 

ETTMRSPVFT 

QSTARSPSFS 



DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DTSSPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPH 
DNSSPPAVPE 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSTPPAVPE 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNSSPPAVPQ 
DNSSPPAVPQ 
DNSTPPAVPQ 
DNSSPPWPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNPSPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPH 
DNSSPPAVPQ 
DNSTPPAVPQ 
DNSTPPAVPQ 
DNTSPPAVPQ 
DNSTPPAVPQ 
DNTTPPAVPQ 



TFQVAHLHAP 

TFQVAHLHAP 

TFQVAHLHAP 

TFQVAHLHAP 

TFQVAHLHAP 

TYQVGYLHAP 

EFQVGHLHAP 

TFQVAHLHAP 

TFQVAHLHAP 

SFQVAHLHAP 

SYQVGYLHAP 

AFQVAHLHAP 

TFQVAHLHAP 

SFQVAHLHAP 

TFQVAHLHAP 

TFQVAHLHAP 

AYQVGYLH/^ 

TFQVGYLHAP 

TFQVAHLHAP 

TFQVAHLHAP 

SYQVGYLHAP 

SFQVAHLHAP 

TYQVGYLHAP 

TFQVAHLHAP 

TFQVAHLHAP 

SFQVAHLHAP . 

TYQVGYLHAP 

SYQVGYLHAP 

EFQVGHLHAP 

TYQVGYLHAP 

SYQVGYLHAP 

TYQVGYLHAP 

TYQVGYLHAP 

TYQVGYLHAP 

TyQVGYLHAP 



TGSGKSTKVP 

TGSGKSNKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTRVP 

TGSGKSTRVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKTTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGESTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTRVP 

TGSGKSTRVP 

TGSGKSTKVP 

TGSGKSTBCVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTRVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 

TGSGKSTKVP 
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AAYAAQGYKV 
AAYAAQGYMV 
AAHAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYASQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
VEYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
VEYAAQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 
AAYATQGYKV 
AAYASQGYKV 
AAYAAQGYKV 
AAYAAQGYKV 



LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVTAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVTAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 



LGPGAYMSKA 
LGFGAYMSKA 
LGFGVYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMPKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGPGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LGFGAYMSKA 
LSFGSYMRQA 
FGFGAYMSRA 
LGFGAYMSKA 



YGINPNIRTG 

HGIDPNIRTG 

YGipPNIRSG 

HGIDPNTRTG 

HGIDPNVRTG 

HGIDPNLRTG 

HGVDPNIRTG 

HGIDPNIRTG 

HGIDPNIRTG 

HGINPNIRTG 

HGVDPNISTG 

YGTDPNIRTG 

HGVDPNIRTG 

HGVDPNIRTG 

HGVDPNIRTG 

HGVDPNIRTG 

HGVDPNIRTG 

HGVDPNIRTG 

HGTDPNIRTG 

HGTDPNIRTG 

YGVEPNIRTG 

YGVDPNIRTG 

HGTDPNIRTG 



1300 
VRTVTTGDAI 
VRTITTGAPI 
VRTITTGAPI 
VRTITTGAPI 
VRTITTGSPI 
VRTITTGAPI 
VRTITTGSPI 
VRTITTGSPI 
VRTITTGGPI 
VRTVTTGDSI 
VRTITTGAPI 
VRTITTGAPI 
VRTITTGAPI 
VRTITTGAPI 
ARTITTGAPI 
VRTITTGAPI 
VRTITTGAPI 
ARTITTGAPI 
ARTITTGAPI 
VRTITTGAPI 
VRTVTTGGAI 
VRTVTTGAGI 
VRTITTGAPI 
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HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H__CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 



AAYAAQGYKV 

AAYAAKGYKV 

AAYVAQGYSV 

AAYAAQGYKV 

AAYAAQGYKV 

AAYAAQGYKV 

AAYAAQGYKV 

AAYAAQGYKV 

VAYASQGYKV 

ASYVAQGYTV 

AAYAAQGYKV 

AAY7LAXGYKV 

AAYVAQGYNV 

AAYAAQGYKV 

VAYAAQGYKV 

AAYAAQGYKV 

AAYAAQGYKV 

AAYAAQGYKV 

VAYAAQGYKV 

AAYVAQGYNV 

AAYAAQGYKV 

AAYATQGYKV 

AAYVAQGYTV 

AAYVAQGYNV 

AAYAAQGYKV 

AAYASQGYKV 

AAYAAQGYKV 



LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 

LVLNPSVAAT 



LGFGAYMSKA 

LGFGAYMSKA 

LGFGTYMSKA 

LGFGAYMSKA 

LGFGAYMSKA 

LGFGAYMSKA 

LGFGAYMSKA 

LGFGAYMSKA 

LSFGSYLSRA 

LGFGRFMSHA 

LGFGAYMSKA 

LGFGAYMSKA 

LGFGSFMSRA 

LGFGAYMSKA 

LGFGAYLSKA 

LGFGAYMSKA 

LGFGAYMSKA 

LGFGAYMSKA 

LGFGAYLSKA 

LGFGSFMSRA 

LGFGAYMSRA 

LSFGAYMSKA 

LGFGSFMSRA 

LGFGSFMSRA 

LGFGSYMSTS 

LGFGSYMSTA 

LGFGSYMSTA 



HGIDPNIRTG 

HGVDPNIRTG 

YGIDPNIRTG 

HGVDPNIRTG 

HGVDPNIRTG 

HGIDPNIRTG 

YGTDPNVRTG 

HGIEPNIRTG 

HGIDPNIRTG 

YGIDPNVRTG 

HGTDPNIRTG 

HGTDPNIRTG 

YGIDPNIRTG 

HGIDPNIRTG 

HGINPNIRTG 

HGVDPNIRTG 

HGIDPNLRTC 

HGVDPNIRTG 

HGINPNIRTG 

YGIDPNIRTG 

YGVDPNIRTG 

HGIDPNIRTG 

YGIDPNIRTG 

YGTDPNIRTG 

HGIDPNIRTG 

HGIDPNIRTG 

HGIDPNIRTG 



VRTITTGAPI 

VRTITTGSPI 

TRTITTGAKL 

VRTITTGAPI 

VRTITTGAPI 

VRTITTGAPV 

VRTITTGSPI 

VRTITTGGPI 

VRTITTGAPI 

TRTITTGAKL 

VRTITTGAPI 

VRTITTGGPI 

NRTVTTGAKL 

VRTITTGSPI 

VRTVTTGAPI 

VRTITTGAPI 

VRTITTGAPI 

VRTITTGAPI 

VRTVTTGESI 

NRTVTTGAKL 

VRTVTTGAAI 

VRTITTGGPV 

NRTVTTGAKL 

NRTVTTGAKL 

VRTITTGGAI 

VRTITTGGPI 

VRTITTGGAI 
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TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
THSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFIA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKPPA 
TYSTYGKFLA 
TYSTYGEFLA 
TYSTYGKPPA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYCKFLA 



DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCAAGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DAGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 

DGGCSGGAYD 



VIICDECHSV 
IlICDECHST 
IIICDECYST 
IlICDECHST 
IIICDECHSV 
IIMCDECHST 
IlICDECHST 
IlICDECHST 
IlICDECHST 
IIICDECHSV 
IlICDECHST 
IIMCDECHST 
IIMCDECHSI 
IlICDECHST 
IlICDECHST 
IIMCDECHSI 
IlICDECHST 
IlICDECHST 
IlICDECHST 
IIMCDECHST 
IlICDECHST 
VIICDECHSQ 
IlICDECHST 
IlICDECHST 
IlICDECHST 
VIICDECHAQ 
IIMCDECHST 
IlICDECHST 
IlICDECHST 
IlICDECHST 
IlICDECHST 



DSTTILGIGT 
DSTSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DATSILGIGT 
DSTTIYGIGT 
DATSILGIGT 
DATSVLGIGT 
DSTTILGIGT 
DATTILGIGT 
DSTSILGIGT 
DSTTILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DPTTVLGVGT 
DATTILGIGT 
DSTTILGIGT 
DSTSILGIGT 
DATSISGIGT 
DATSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DSTTILGIGT 



1350 
VLDQAETAGV 
VLDQAETVGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
ALDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA " 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDRAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
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HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPIiYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
ThSBO 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



BEBBl 
D89815 
ED43type_4 
KCJC2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_»T8 
HCV_JK1 
HCVJS 
HCV_K1_R1 
HCy_Kl_R2 
HCV_K1_R3 
HCy_Kl_Sl 
HCV_K1 S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCVX480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPC0rK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 



TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 
TYSTYGKFLA 



DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
GGGCSGGAYD 
DGGCSGGAYD 
DGGCAGGAYD 
DGGCSGGAYD 
DGGGSGGAYD 
DGGCSGGAYD 
DGGCAGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 
DGGCSGGAYD 



VIICDECHST 
VIICDECHAQ 
IIICDECHST 
IIICDECHST 
VIICDDCHAQ 
IIICDECHST 
IIICDECHAV 
IIICDECHST 
IIMCDECHST 
IIICDECHST 
IIICDECHAV 
VIICDECHAQ 
VIICDECHSQ 
IIICDECHST 
VIICDECHAQ 
VIICDECHAQ 
VIICDECHST 
IIICDECHST 
IIICDECHST 



DPTTVIjGIGT 
DATSILGIGT 
DSTTILGIGT 
DSTTILGIGT 
DATSILGIGT 
DATSILGIGT 
DSTTILGIGT 
DSTSILGIGT 
DSTTIYGIGT 
DSTSILGIGT 
DATTILGVGT 
DATSILGIGT 
DATTILGIGT 
DPTTVLGIGT 
DATSILGIGT 
DATSILGIGT 
DPTTVSGIGT 
DPTTVLGIGT 
DPTTVLGIGT 



VLDQAETAGC 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGV 
VLDQAETAGA 
VLDQAETAGV 
VLDQAETAGV 
VLDQAETAGV 
VLDQAETSGV 
VLDQAETAGV 
VLDQAETAGV 
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RLTVLATATP 
RFWLATATP 
RLTVLATATP 
RLWLATATP 
. RLTILATATP 
RLWLSTATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLAAATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLPTATP 
RLWLATAIP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 
RLWLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 
RLTVLATATP 
RLWLATATP 



PGSVTTPHPN 

PGSITPPHPN 

PGSVTTPHSN 

PGSVTVPHSN 

PGSVTVPHSN 

PGSVTVPHLN 

PGSVTVSHPN 

PGSITVPHAN 

PGSVTVPHPN 

PGTVTTPHSN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSTTVPHPN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSVTTPHPN 

PGSVTVPHPN 

PGSVTVPHSN 

PGSVTVSHPN 

PGSITVPHPN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSITVPHPN 

PGSVTVPHPN 

PGSITVPHSN 

PGSVTVPHPN 

PGSVTVPHPN 

PGSITVPHSN 

PGSVTVPHPN 

PGSVTTPHPN 

PGSVTVPHPN 



IBEVALGHBG 

lEEVPLANTG 

lEEVALPTTG 

lEEVALSTTG 

lEEVALSTEG 

lEEVALSNTG 

lEEVALSTTG 

lEEVALSTTG 

lEEIGLSNKTG 

lEEVALGHEG 

lEEVALPNTG 

lEEVALSNTG 

lEEIALSNTG 

lEEVALSNTG 

lEEVALSNTG 

lEEIALSNTG 

lEEVALSNIG 

lEEVALSNTG 

lEEVALPNTG 

lEEVALSNTG 

ITETALPTTG 

lEEVALPSEG 

lEEVALSNIG 

lEEVALSNIG 

lEEVALSTTG 

lEEVGLTSDG 

lEEIALSNTG 

lEEVALSNTG 

lEEVALSNTG 

lEEVGLSNTG 

lEEVALSNTG 

IQETALPLTG 

lEEVALTGEG 

lEEVALSNTG 

lEEVALSNTG 

lEEVALGSEG 

lEEVALSTTG 

lEEVALGQEG 

lEEVALSNTG 



EIPFYGKAIP 
EIPFYAKTIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKALP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EVPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGRAIP 
EIPFYGKAIP 



1400 
LSAIKGGRHL 
lEVIRGGRHL 
LELIKGGRHL 
lETIKGGRHL 
LNYIKGGRHL 
lEAIKGGRHL 
LEVIKGGRHL 
LEAIKGGRHL 
lEAIKGGRHL 
LAPIKCGRHL 
LETIKGGRHL 
lEVIKGGRHL 
lETIKGGRHL 
lETIKGGRHL 
LDTIKGGRHL 
lETIKGGRHL 
lETIKGGRHL 
LDTIKGGRHL 
lEFIKGGRHL 
lEAIMGGRHL 
LEYIKGGRHL 
LVLIKGGRHL 
lETIKGGRHL 
LENIKGGRHL 
LEVIKGGRHL 
liAMIKGGRHL 
lETIKGGRHL 
lEAIRGGRHL 
lEAlRGGRHL 
lEVIKGGRHL 
lEAIKGGRHL 
LEYIKGGRHL 
LGVIKGGRHL 
LEAIKGGRHL 
lEVIKGGRHL 
lACIKGGRHL 
LEVIKGGRHL 
LSYIKGGRHL 
LEAIKGGRHL 
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HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
Typey__D 
VN004 
VN235 
VN4 05 



BEBEl 
D89815 
BD4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCVJKl 
HCV_JS 
• HCV_K1_R1 
HCV2XT_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_I.2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 

HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 



RLWLSTATP 
RLWIiATATP 
RLTVLATATP 
RLTVLATATP 
RLWIiATATP 
RLTVLATATP 
RLTVLATRTP 
RLTVLATATP 
RLTVLATATP 
RLTVLATATP 
RLTVLATATP 



PGSVTVPHLN 
PGSVTVPHPN 
PGSVTTPHPN 
PGSITVPHSN 
PGSVTTPHPN 
PGSVTVPHPN 
PGSITVPHSN 
PGSITVPHSN 
PGSVTVPHPN 
PGSVTVPHPN 
PGSVTVPHPN 



lEEVALSNTG 
lEEVALSNTG 
lEEVALGQEG 
IBEVALGSEG 
lEBVALPSEG 
ITETALPTTG 
IBEVALGSEG 
lEEVALGSEG 
ITESALPTTG 
ITETALPSTG 
ITEVALSSTG 



EIPFYGKAIP 
EIPFYGKAIP 
EIPPYGRAIP 
EIPFYGKAIP 
EIPFYQRAIP 
EIPPYGKCIP 
EIPFYGKAIP 
EIPFYGKAIP 
EIPFYGKAVP 
EVPFYGKAIP 
EVPFYGKAIP 



IBAIKGGRHL 
LEAIKGGRHL 
LSYIKGGRHL 
lALLKGGRHL 
LALIKGGRHL 
LEFIKGGRHL 
lALLKGGRHL 
lALLKGGRHL 
LEYIKGGRHL 
LECIKGGRHL 
LEYIKGGRHL 



1401 

IPCHSKKKCD ELAVALRGMG 
IFCHSKKKCD ELPAKLSALG 
IPCHSKKKCD ELARQLTSLG 
IFCHSKKKCD ELAAKLSALG 
IPCHSKKKCD ELAAKLVGLG 
IFCHSKKKCD ELAAKLSGLG 
IFCHSKKKCD ELAAKLVALG 
IFCHSKKKCD ELAAKLVALG 
IFCHSKKKCD ELAAKLTGLG 
IFCHSKKKCD ELAAALRGMG 
IFCHSKKKCD ELAAKLSALG 
IPCHSKKKCD ELAAKLSTLG 
IFCHSKKKCD ELAAKLSGLG 
IFCHSKKKCD ELAAKLSGLG 
IFWHSKKKCD ELATKLSALG 
IFCHSKKKCD ELAAKLSGLG 
IFCHSKKKCD ELAAKLSGLG 
IFWHSKKKCD ELATKLSALG 
IFCPSKKKCD ELAAKLSALG 
IFCHSKKKCD ELAAKLSGLG 
IFCHSKKKCD ELAGKLKSLG 
IFCHSKKKCD ELAKQLTSLG 
IFCHSKKKCD ELAAKLSGLG 
IFCHSRKKCD ELAAKLSGLG 
IFCHSKKKCD ELAAKLVALG 
VFCHSKEKCD ELASKLRGMG 
IFCHSKKKCD ELAAKLSALG 
IFCHSKKKCD ELAAKLSSLG 
IFCHSKKKCD ELAAKLSGLG 
IFCHSKKKCD ELAAKLSALG 
IFCHSKKKCD ELAAKLTGLG 
IFCHSKKKCD ELAAQLRTLG 
IFCHSKKKCD ELAKQLTSLG 
IFCHSKKKCD ELAAKLSGLG 
IFCHSKKKCD ELAAKLSGLG 
IFCHSKKKCD KMASKLRGMG 
IFCHSKKKCD ELAAKLVALG 
IFCHSKKKCD ELAAALRGMG 
IFCHSKKKCD ELAAKLS7VLG 
IFCHSKKKCD ELAAKLSGLG 
IPCHSKKKCD ELAAKLSALG 
IFCHSKKKCD ELSAALRSMG 
IFCHSKKKCD EIASKLRGMG 
IFCHSKKKCD ELAKQLTSQG 
IFCHSKKKCD ELSKQLTSLG 
IFCHSKKKCD EIASKLRGMG 
IPCHSKKKCD EIASKLRGMG 



LNAVAYYRGL DVSIIPTQGD 
LNAVAYYRGL DVSVIPASGD 
LNAVAYYRGL DVSVIPTSGD 
LNAVAYYRGL DVSVIPTSGD 
VNAVAFYRGL DVSVIPTTGD 
LNAVAYYRGL DVSVIPTSGD 
INAVAYYRGL DVSVIPTNGD 
VNAVAYYRGL DVSVIPTSGD 
LNAVAYYRGL DVSVIPPIGD 
VNAVAYYRGL DVSVIPTQGD 
VNAVAYYRGL DVSVIPTSGD 
LNAVAYYRGL DVSVIPTSGD 
LNAVAYYRGL DVSVIPASGD 
INAVAYYRGL DVSVIPASGD 
VNAVAYYRGL DVSVIPTSGN 
LNAVAYYRGL DVSVIPASGD 
INAVAYYRGL DVSVIPASGD 
VNAVAYYRGL DVSVIPTSGN 
INAVAYYRGL DVSVIPTSGD 
INAVAYYRGL DVSVIPTSGD 
LNAVAFYRGV DVSVIPTSGD 
VNAVAYYRGL DVAVIPATGD 
LNAVAYYRGL DVSVIPTSGD 
INAVAYYRGL DVSVIPTSGD 
INAVAYYRGL DVSVIPTSGD 
VNAVAFYRGL DVSVIPVSGD 
IHAVAYYRGL DVSVIPASGN 
LNAVAYYRGL DVSVIPSSGD 
INAVAYYRGL DVSVIPTIGD 
INAVAYYRGL DVSVIPASGD 
LNAVAYYRGL DVSVIPTSGD 
LNAVAFYRGV DVSVIPTSGD 
VNAVAFYRGL DVSVIPTQGD 
INAVAYYRGL DVSVIPTSGD 
INAVAYYRGL DVSVIPTSGD 
LNAVAYYRGL DVSVIPTTGD 
INAVAYYRGL DVSVIPTSGD 
LNAVAYYRGL DVSVIPTQGD 
VNAVAYYRGL DVSIIPTSGD 
LNAVAYYRGL DVSVIPTSGD 
VNAVAYYRGL DVSIIPTSGD 
LNAVAYYRGL DVSVIPTQGD 
LNAVAYYRGL DVSVIPTTGD 
VNAVAYYRGL DVAVIPATGD 
LNAVAFYRGV DVAVIPTSGD 
LNAVAYYRGL DVSVIPTTGD 
LNAVAYYRGL DVSVIPTTGD 



1450 
WWATDALM 
WWATDALM 
WVCATDALM 
WWATDALM 
VVWATDALM 
VVWATDALM 
WWSTDALM 
VVWATDALM 
VAWATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
WWATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VWCATDALM 
VWCSTDALM 
VVWATDALM 
VVWATDALM 
VVWSTDALM 
VWCATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VWCATDALM 
VVVCATDALI 
WIVATDALM 
VVWATDALM 
VWCATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VVWATDALM 
VWCATDALM 
VWCSTDALM 
VWCATDALM 
VWCATDALM 
VWCATDALM 



416 



VN004 IFCHPKKKCD ELAKQLVSLG LNAVAFYRGV DVSVIPTSGD WVCATDALM 
VN235 IFCHSKKKCD ELAKQLRTLG LNAVAFYRGV DVSVIPTAGD JJJcJSJJm 
VN405 IFCHSKKKCD ELAKQLTSLG LNAVAFYRGV DVSVIPTSGD JJJcATO^JS 



BEBEl 
D898I5 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
. HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGEMOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN4 05 



1451 

TGYTGDFDSV 
TGFTGDFDSV 
TGPTGDPDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDTV 
- TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGFTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 
TGYTGDFDSV 



IDCNVAVTQV 
IDCNTCVTQT 
IDCNTSVIQT 
IDCNTCVTQT 
IDCNTCWQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVSQI 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVIQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVIQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVTQV 
IDCNSAVTQT 
IDCNTCVTQT 
IDCNVCVTQT 
IDCNTCVTQT 
IDCNVAVEQY 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVTQI 
IDCNVAVEQY 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVEQY 
IDCNTCVTQT 
IDCNVAVTQV 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNTCVTQT 
IDCNVAVTQV 
IDCNVAVEQY 
IDCNTTVTQT 
IDCNVAVTQV 
IDCNVAVEQY 
IDCNVAVEQY 
IDCNVTVTQV 
IDCNVAVTQI 
IDCNVSVTQV 



VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
DDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFS 
VDFSLDPTFS 
VDFSLDPTFT 
VDFSLDPTFS 
VDFSLDPTFT 



ITTQTVPQDS 
lETTTVPQDA 
lEITTVPQDA 
lETTTVPQDA 
lETSTVPQDA 
lETTTVPQDA 
lETTTLPQDA 
lETTTLPQDA 
lETTTVPQDA 
ITTQTVPQDA 
lETTTLPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETRTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTLPQDA 
lETRTVPQDA 
lETTTMPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTLPQDA 
lETTTVPQDA 
lETHTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETCTAPQDA 
lETITLPQDA 
ITTQTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTVPQDA 
ITTQTVPQDA 
lETRTAPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETRTAPQDA 
lETRTAPQDA 
lETTTVPQDA 
lETTTVPQDA 
lETTTMPQDA 



1500 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRAQRRGRT 
VARSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRTQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VSRSQRRGRT 
VARSQRRGRT 
VSRSQRRGRT 



1501 

BEBEl GRGRLGIYRY VSSGERASGM FDTWLCECY DAGAAWYELT PAE™l^ 
ED43t^"! S^^^i^^ VTPGERPSAM FDSSVLCECY DAGCAwSS l^^^ 
ED43type_4 GRGRLGTYRY VTPGERPSGM FDTAELCECY DAGCAWYELT PAETTTRLKA 
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HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCVJKl 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUJMKCD 
MKCTA 
NDM5 9 
N2LI 
SA13 

Thsao 

Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BBBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV JKl 



GRGRRGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYELT PAETSVRLRA 
GRGKHGIYRY VSPGERPSGM PDSWLCECY DAGCAWYeS pS^^SSJ 
GRGRAGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYELT pJ^JS^^ 
GRGKPGIYRF VAPGERPSGM FDSSVLCECY DAgS^^J pJf^^^SJ 
GRGKPGIYRP VAPGERPSGM PDSSILCECY DTCCAWY^lJ P^J^JSS 
nprpfn5^^ VTPGERPSGM FDSSVLCECY DAGCAwSS P^J^^ 
rprpP^^'' VSSGERPSGM FDSWLCECY DAGAAWYELT PAETT^SS^ 
GRGRGGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYELT PAVTSvS^^ 
GRGRGGIYRF VTPGERPSGM FDSSVLCECY DAGCAwSS pSs^^ 
np^^^n'''^^ VTPGERPSGM FDSSVLCECY DAGCAwSw SJSS 
GRGRAGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYELT PAETSW^Si 
GRGRRGIYRF VTPGERTSCM FDSSVLCECY DAGCAWYElJ P^SJ^lS 
GRGRRGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYElJ pS^SWL^ 
op^^^^^^ VTPGERPSGM FDSSVLCECY DAGCAWYeS pJlS^S^S 
GRGRRGIYRF VTPGERTSGM FDSSVLCECY DAGCAWYELT PAETS^Sf^^ 
rp.p^^r^'^ VTPGERPSGM FDSSVLCECY DAGCAwSlJ pSSSlS 
GRGRGGIYRF VTPGERPSGM FDSPVLCECY DAGCAWYELT PAETsiSJS^ 

grgkpgvyrf vsqgerpsgm fdtwlceay dtgcawyS? pS?^J:SJ 

GRGRHGIYRY VSSGERPSGI FDSWLCECY DAQCAWYDW pS^JIS 
GRGRRGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYElJ pJIJ^J^ 
GRGRMGIYRF VTPGERPSGM FDSSVLCESY DAGCAWYeS pJISto^S 
Ppn^^'™^ VAPGERPSGM FDSSVLCECY DAGCAWYEL^ pJIJSS^S 
«rpp^wf ^^^^PSGM FDSWLCECY DAGCSWYDLQ pJISSlS 
n™^"'''' VTPGERPSGM FDSSVLCECY DAGCAWYELT PAETS^lS 
GRGREGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYELT PAEtSS^S 
GRGRRGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYE^^ pJ^SSJlS 
GRGRAGIYRF VTPGERPSGM FDSSVLCECY DSGCAWYELT P^3tolS 
GRGRSGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYeS SwlS 
GRGKPGVYRY VSQGERPSGM FDTWLCEAY DTGAAWYELT pJI^^^JlS 
GRGKSGTYRY VSPGERPSGM FDSWLCECY DAGCAWYELT PsI^L^ 
opnp^^r'''' ^^^^^^S^M FDSSVLCECY DAGCAW?e^? pIIJJ^^lS 
GRGRGGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYELT PAETTV^lS^ 
GRGRLGTYRY VTPGERPSGM FDSWLCECY DAGCSWYDlJ pJ^JS^SJ 
rpn^'""^^ VAPGERPSGM FDSSVLCECY DAGCAwSS pSJJJSS 
^PHP^^'"'''' VSTGERASGM FDSWLCECY DAGAAWYELT PmJSSlS 
GRGRGGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYELT P^TS^lS^ 
GRGRAGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYElJ pJ^S^^lS 
GRGRGGIYRF VTPGERPSGM FDSSVLCECY DAGCAWYElJ pJ^S^lS 
^p^o^'"^^ VSTGERASGM FDSWLCECY DAGAAWYELT P^^^i^^SJ 
npn^^''™'' VASGERPSGM FDSWLCECY DAGCSWYDLQ P^™^^ 
rpP^^^^""^ VSSGERPSGI FDSWLCECY DAGCAWYDlJ pSJ^^ 
GRGKPGVYRF VSQGERPSGM FDSWLCEAY DTGCAWYELT PAETTV^iS^ 
GRGRLGTYRY VAPGERPSGM FDSWLCECY DAGCsJ^S^J pJl^J^S 
GRGRLGTYRY VAPGERPSGM FDSWLCECY DAGCSWYDLQ pJ^^JJSSJ 
np^^^'^^'' VSQGERPSGM FDSVILCEAY DTCCAWY^S pJ^JJ^S 
GRGKPGVYRY VSQGERPSGM FDTWLCEAY DVGCAWYELT PSEtSSt^ 
GRGKHGVYRY VSQGERPSGI FTDTWLCEAY t>TG^7^tl SS^S 
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YFNTPGLPVC 
YLNTPGLPVC 
YFDTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YLNTPGLPVC 
YMNTPGLPVC 
YMNTPGLPVC 
YLNTPGLPVC 
YFNTPGLPVC 
YLNTPGLPVC 



QDHLEFWEAV 
QDHLBFWESV 
QDHLEFWESV 
QDHLBFWESV 
QDHLEFWESV 
QDHLEPSEGV 
QDHLBFWEGV 
QPHLEFWEGV 
QDHLEFWESV 
QDHLEFWEAV 
QVHLEFWESV 



FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDGH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLSHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 



FLSQTKQAGE 
FLSQTKQAGD 
FLSQTKQSGE 
FLSQTKQAGD 
FLSQTKQSGE 
FLSQTKQAGE 
FLSQTKQSGE 
FLSQTKQGGE 
FLSQTKQAGD 
FLSQTKQGGE 
FLSQTKQAGE 



1600 
GFPYLVAYQA 
MFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFPYLVAYQA 
NFAYLTAYQA 
NFPYLVAYQA 



418 



HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
. HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type__4 
HC_C2 
HC_G9 
HCU16326 
HCV__H_CMR 
HCV_J1 
HCV_J483 
HCVJS 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV L2 



YLNTPGLPVC 

YLNTPGLPFC 

YLNTPGLPVW 

YLNTPGLPVC 

YLNTPGLPFC 

YLNTPGLPVW 

YLNTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YMNTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YMNTPGLPVC 

YLSTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YLSTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YLSTPGLPVC 

YMNTPGLPVC 

YFNTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YFNTPGLPVC 

YLSTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YLSTPGLPVC 

YLSTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 

YLNTPGLPVC 



QDHLEFWESV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWEGV 
QEHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLGFWBGV 
QDHLDFWERV 
QDHLEFWESV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWESV 
QDHLEFWEAV 
QDHLEFWEGV 
QDHLEFWESV 
QDHLEFWESV 
QDHLDLWESV 
QDHLEFWEGV 
QDHLEFWEAV 
QDHLEFWESV 
QDHLEFSEGV 
QDHLEFWESV 
QDHLEFWEAV 
QDHLDFWESV 
QDHLEFWEGV 
QDHLEFWEGV 
QDHLDFWESV 
QDHLDFWESV 
QDHLEFWEGV 
QDHLEFWEGV 
QDHLEFWEGV 



FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLNHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTNIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTNIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGLTHIDAH 
FTGMTHIDAH 
FTGLTHIDAH 



FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGE NLPYLVAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGE NLPYLVAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSHTKQAGE NFAYLVAYQA 
MLSQAKQGGB NFPYLVAYQA 
FLSQTKQAGE NFPYLTAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQSGE NFPYLVAYQA 
FLSQAKQQGL NFAYLVAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGD NLPYLVAYQA 
FLSQTKQGGE NFAYLVAYQA 
FLSQTKQQGL NFPYLTAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGD NFPYLWYQA 
FLSQTKQAGL NFSYLTAYQA 
FLSQTKQSGE NLPYLVAYQA 
FLSQTKQSGE NPAYLTAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQAGE NFPYLVAYQA 
FLSQTKQAGD NFPYLVAYQA 
FLSQTKQSGE NFAYLVAYQA 
FLSQTKQQGL NFSYLTAYQA 
MLSQTKQGGE NFPYLVAYQA 
FLSQTKQGGE NFAYLVAYQA 
FLSQTKQQGL NFSYLTAYQA 
FLSQTKQQGL NFSYLTAYQA 
FLSQTKQAEE NFAYLVAYQA 
FLSQTKQGGE NFAYLVAYQA 
LLSQTKQGGE NFAYLVAYQA 



1601 

TVCARAKAPP 
TVCARAKAPP 
TVSAKVWLAP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAQASP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 



PSWDVMWKCL 
PSWDQMWKCL 
PSWDTMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDEMWRCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDVMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 



IRLKPTLVGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLTGA 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLTGP 
IRLKPTLHGP 
TRLKPTLHGP 
TRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLHGP 
IWLKPVLHGP 



TPLLYRLGSV 
TPLLYRLGAV 
TPLLYRLGSV 
TPLLYRLGAV 
TPLLYRLGGV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 



1650 
TNEVTLTHPV 
QNEVTLTHPI 
QNEWLTHPI 
QNEVTLTHPI 
QNEITLTHPI 
QNEVTLTHPI 
QNEVTLTHPI • 
QGEVTLTHPV 
QNEVTLTHPI 
TNEVTLTHPV 
QNEVTLTHPI 
QNEVTLTHPI 
QNDVTLTHPI 
QNEVILTHPI 
QNEVTLTHPI 
QNDVTLTHPI 
QNEVILTHPI 
QNEVILTHPI 
QNEITLTHPI 



419 



HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCX3ENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM5 9 
NZLI 
SA13 

Thsao 

Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HCG9 
HCU16326 
HCV_H_CMR 
HCV^Jl 
HCV_J483 
HCV__J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV__K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 



TVCARAQAPP 
TVCARAKAPP 
TVCVRAKAPP 
TVC/VRAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKASP 
TVCARAQAPP 
TVCAKAQAPP 
TVCARAQAPP 
TVCARSQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAAALP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCVRAKAPP 
TVCARAKAPP 
TVCARAQAPP 
TVCARAQAPP 
TVCARAKAPP 
TVCARAKAPP 
TVCARAKAPP 



PSWDQMWKCL 
PSWDMMWKCL 
PSWDTMWKCM 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMRKCL 
PCWDEMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDTMWKCL 
PSWDETWKCL 
PSWDQMWKCL 
PSWDQMWKCL 
PSWDETWKCL 
PSWDQMWKCL 
PSWDVMWKCL 
PSWDQMWKCL 
PSWDEMWRCL 
PSWDQMWKCL 
PSWDVMWKCL 
PSWDEMWKCL 
PSWDTMWKCM 
PSWDVMWKCL 
PSWDETWKCL 
PSWDEMWKCL 
PSWDTMWKCL 
PSWDTMWKCL 
PSWDTMWKCL 



IRLKPTLHGP 
IRLKPTLTGP 
ICLKPTLTGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLQGP 
TRLKPTLHGP 
TRLKPTLQGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
LRLKPTLTGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
VRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLVGP 
IRLKPTLHGP 
IRLKPTLHGP 
IRLKPTLHGP 
TRLKPTLVGP 
VRLKPTLHGP 
LRLKPTLTGP 
TRLKPTLTGP 
VRLKPTLHGP 
VRLKPTLHGP 
IRLKPMLTGP 
IRLKPMLTGP 
IRLKPMLTGP 



TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAI 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGPV 
TPLLYRLGAV 
TPLLYRLGSV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGPV 
TPLLYRLGPV 
TPLLYRLGAV 
TPLLYRLGAV 
TPLLYRLGPV 
TPLLYRLGPV 
TPLLYRLGPV 
TPLLYRLGAV 
TPLLYRLGAV 



QNEVTLTHPI 
QNGVITTHPI 
QNBITLTHPI 
QNEWLTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
QNDICMTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
QNEVTPTHPV 
QNEICTTHPV 
QNEITLTHPI 
QNEITLTHPI 
QNEICLTHPI 
QNEITLTHPV 
TNEVTLTHPV 
QNEVTLTHPI 
QNEVTLTHPI 
QNEVTLTHPI 
TNEVTLTHPV 
QNETCLTHPI 
QNEITLTHPI 
QNEIVTTHPI 
QNEICLSHPI 
QNETCLTHPV 
QNEWTTHPI 
QNEIITTHPI 
QNEITTTHPI 



1651 

TKYIATCMQA 
TKYIMACMSA 
TKYIMACMSA 
TKYIMACMSA 
TKYIMACMSA 
TKFIMTCMSA 
TKYIMTCMSA 
TKYIMTCMSA 
TKYIMACMSA 
TKYIATCMQA 
TKFIMACMSA 
TKYIMACMSA 
TKYIMTCMSA 
TKYIMACMSA 
TKFIMACMSA 
TKYIMTCMSA 
TKYIMACMSA 
TKFIMACMSA 
TKLIMASMSA 
TKYIMACMWA 
TKYIMTCMSA 
TKYIMACMSA 
TKYIMACMSA 
TKFIMACMSA 
TKYIMTCMSA 
TKYIMACMSA 
TKYIMACMSA 



DLEIMTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEIMTSSWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLBVITSTWV 
DLEVITSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEWTSTWV 
DLEVTTSAWV 
DLEWTSTWV 



LAGGVLAAVA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LAGGVLAAVA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALT 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALT 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 
LVGGWAALA 
LVGGVLAALA 
LVGGVLAAIA 
LVGGVLAALA 
LVGGVLAALA 
LVGGVLAALA 



AYCLATGCVS 
AYCLTTGSW 
AYCLSVGSW 
AYCLTTGSW 
AYCLSTGSW 
AYCLTTGSW 
AYCLSTGCW 
AYCLSTGCW 
AYCLTTGSW 
AYCLATGCIS 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLSVGCW 
AYCLTVGSVA 
AYCLTTGSW 
AYCLTTGCW 
AYCLSTGCW 
AYCLSVGCW 
AYCLTTGSW 



1700 
IIGRIHVNQK 
IVGRIILSGR 
IVGRWLSGQ 
IVGRIVLSGR 
IVGRIILSGK 
IVGRIILSGK 
TVGRIVLSGK 
IVGRIVLSGR 
IVGRIILSGK 
IIGRLHLNDR 
IVGRIILSGR 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGK 
IVGRIILSGR 
IVGRIILSGR 
ICGRITLTGK 
IVGRIILSGR 
IVGRIILSGR 
IVGRIILSGR 
IVGRIVLSGK 
IVGHIELGGK 
IVGRIILSGK 
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HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VW004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV^JKl 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOI,yp 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK049 
HPCJTA 
HPCJTB 



TKYIMTCMSA 

TKYIMACMSA 

TKFIMACMSA 

TKYIMACMSA 

TKYIMACMSA 

TKYIATCMAA 

TKFIMACMSA 

TKFIMACMSA 

TKYVMACMSA 

TKYIMTCMSA 

TKYIATCMQA 

TKFIMACMSA 

TKFIMTCMSA 

TKFIMACMSA 

TKYIATCMQA 

TKYLMACMSA 

TKYIMACMSA 

TKYIMTCMSA 

TKYVMACMSA 

TKYIMACMSA 

TKYIMTCMSA 

TKYIMTCMAA 

TKYIMTCMSA 



DLEWTSTWV 

DLEWTSTWV 

DLEWTSTWV 

DLEWTSTWV 

DLBVITSTWV 

DLEVATSAWV 

DLEWTSTWV 

DLEWTSTWV 

DLEVTTSTWV 

DLEWTSTWV 

DLEVMTSTWV 

DLEWTSTWV 

DLEWTSTWV 

DLEWTSTWV 

DLEVMTSTWV 

DLEVTTSTWV 

DLEVITSTWV 

DLEVITSTWV 

DLEVTTSTWV 

DLEVTTSTWV 

DLEVITSTWV 

DLEVITSTWV 

DLEVITSTWV 



LVGGVLAALA 

LVGGyLAALA 

LVGGVLAALA 

LVGGVLAALA 

VAGGILAAIA 

LLGGVMAALT 

LVGGVLAALA 

LVGGVLAALA 

LLGGVLAAVA 

LVGGVLAALA 

LAGGVLAAVA 

LVGGVLAALA 

LVGGVLAALA 

LVGGVLAALA 

LAGGVLAAVA 

LLGGVLAALA 

LVGGWAALA 

IVGGVLAALA 

LLGGVLAALA 

I«LGGVLAALA 

LVGGWAALA 

LAGGIVAALA 

LVGGVLAALA 



AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLTVGSW 
AYCLSVGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLSVGCW 
AYCLSTGCW 
AYCLATGCVC 
AYCLTTGSW 
AYCLTTGSW 
AYCLTTGSW 
AYCLATGCVS 
AYCLSVGCW 
AYCLTVGSVA 
AYCLTVGCW 
AYCLSVGCW 
AYCLSVGCW 
AYCLSVGCW 
AYCLTVGSW 
AYCLSVGCW 



IVGRIVLSGS 

IVGRIILSGR 

IVGRIILSGR 

IVGRIILSGR 

ICGRITTSSR 

IVGHLVLGGK 

IVGRIILSGR 

IVGRIILSGR 

IVGHIBLGGK 

IVGRWLSGK 

IIGRLHVNQR 

IVGRIILSGR 

IVGRIILSGK 

IVGRIILSGR 

IIGRLHVNQR 

IVGHIELEGK 

IVGRIILSGR 

ICGRIVTSGK 

IVGHIELGGK 

IVGHIELGGK 

ICGRISTSGK 

ICGRIVTSGK 

VCGRISTTGK 



1701 

TIIAPDKEVL 
PAVIPDREVL 
PAVIPDREVL 
PAVIPDREVL 
PAVIPDREVL 
PAIIPDREVL 
PAIIPDREVL 
PAIIPDREVL 
PAWPDREVL 
VWAPDKEIL 
PAIIPDREVL 
PAVIPDREVL 
PAVIPDREAL 
PAIIPDREVL 
PAVIPDREVL 
PAVIPDREAL 
PAIIPDREVL 
PAVIPDREVL 
PAVIPDREVL 
PAWPDREVL 
PAWPDREIL 
PAITPDREVL 
PAIIPDREVL 
PAIVPDREVL 
PAIIPDREVL 
PALVPDRQVL 
PAWPDREVL 
PAIVPDREVL 
PAIVPDRELL 
PAVIPDREVL 
PAVIPDREVL 
PAVIPDREVM 
PALVPDKEVL 
PAWPDREVL 
PAWPDREVL 



YEAFDEMEEC 
YQEFDEMEEC 
YQQFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YEAFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YREFDEMEEC 
YQQFDEMEEC 
YQQFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YQQYDEMBEC 
YQEFDEMEEC 
YQDFDEMEBC 
YQEFDEMEEC 
YREFDEMEEC 
YQEFDEMEEC 
YQQYDEMEEC 
YQQYDEMEEC 
YREFDEMEEC 
YREFDEMEEC 



ASRTALIEEG 
ASHLPYIEQG 
SKHLPLVEHG 
GSHLPYIEQG 
AAHIPYLEQG 
ASHLPYFEQG 
SQHLPYIEQG 
SQHLPYIEQG 
ASQLPYIBQG 
ASKAALIEEG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
SRHIPYLAEG 
SASLPYVDEA 
ASHLPYIEQG 
ASHLPYIEQG 
SQHLPYIEQG 
SQSAPYIEQA 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
ASHLPYIEQG 
SRHLPYLVEG 
SRAAPYIEQA 
ASHLPYIEQG 
ASHLPYIEQG 



HRIAEMLKSK 
MQLAEQPKQK 
LQLAEQFKQK 
MQLAEQFKQK 
MHLAEQFKQK 
MQLAEQFKQK 
MMLAEQFKQK 
MMLAEQFKQK 
MQLAEQFKQK 
QRMAEMLKSK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
VQLAEQFKQK 
MQLAEQFKQK 
QQIAEQFRQK 
RAIAGQFKEK 
MQLAEQFKQK 
MQLAEQFKQK 
MMLAEQFKQK 
QAIAQQFKDK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
MLLAEQFKQK 
MQLAEQFKQK 
QQLAEQFKQN 
QGIAQQFKEK 
MQLAEQFKQK 
MQLAEQPKQK 



1750 
IQGLMQQASK 
ALGLLQTATK 
ALGLLNFAGK 
ALGLLQIATK 
ALGLLQTASK 
ALGLLQTATK 
ALGLLQTASR 
ALGLLQTASR 
ALGLLQTATK 
IQGLLQQATR 
ALGLLQTASK 
ALGLLQTATK 
ALGLLQTATN 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATN 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
VLGLLQASAK 
VLGLIGTAGQ 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTASR 
VLGLLQRASQ 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQMATK 
ALGLLQTATK 
VLGLIQVTTK 
VIGLLQQADQ 
ALGLLQTATK 
ALGLLQTATK 



421 



HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV__J8 
HCV__JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV__K1_R3 
HCV_K1_S1 
HCVKl S2 
HC:V_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGEN7VNTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCCrCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 



PALVPDKEVL 
PAIIPDREVL 
AWAPDKEVL 
PAVIPDREVL 
PAIIPDREVL 
PAVIPDREVL 
AWAPDKEVL 
PALVPDKEVL 
PAIIPDREVL 
PAWPDREVL 
PALVPDKEVL 
PALVPDKEVL 
PVLIPDREVL 
PVPLPDREVL 
PVLIPDREVL 



YQQYDEMEEC 
YREFDEMEEC 
YEAFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YQEFDEMEEC 
YEAFDEMEEC 
YQQYDEMEEC 
YQQFDEMEEC 
YQQFDEMEEC 
YQQYDEMEEC 
YQQYDEMEEC 
YQQFDEMEEC 
YRQFDEMEEC 
YQQFDEMEEC 



SQARPYIEQA 
SQHLPYIEQG 
ASRAALIEBG 
ASHLPYIEQG 
ASHLPYFEQG 
ASHLPYIEQG 
ASRAALIEBG 
SQAAPYIEQA 
SASLPYMDEA 
SKHIPYLVEG 
SQAAPYIEQA 
SQAAPYIEQA 
SRHIPYLAEG 
SRHIPYLAEG 
SRHIPYLVEG 



QVIAHQFKEK 
MMLAEQFKQK 
QRIAEMLKSK 
MQLAEQFKQK 
MQLAEQFKQK 
MQLAEQFKQK 
QRIAEMLKSK 
QVIAHQFKEK 
RAIAEQPKEK 
QQIAEQFKQK 
QAIAHQFKEK 
QAIAHQFKEK 
HLIAEQFKQK 
QQIAEQFKQK 
QHIiAEQFKQK 



VLGLLQRATQ 
ALGLLQTASR 
IQGLLQQASK 
ALGLLQTATK 
ALGLLQTATK 
ALGLLQTATK 
IQGLLQQASK 
ILGLLQRATQ 
VLGLIGTAGQ 
VLGLLQAGTK 
VLGLLQRATQ 
VLGLLQRATQ 
VLGLIQSTSK 
ILGLLQNTAK 
VLGLIQTTTR 



1751 

QAQGVQPAVQ 
QAEAAAPWE 
QAQEATPVIQ 
QAEAAAPWE 
QAETITPAVH 
QAEAAAPWE 
HAEVITPAVQ 
QAEVIAPIVQ 
QAEAAAPWE 
QAQDIQPAIQ 
QAEAAAPWE 
QAEAAAPVME 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWG 
QAEELKPAVH 
KAETLKPAAT 
QABAAVPWE 
QAEAAAPWE 
HAEVITPAVQ 
QEAEIRPIVQ 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAEELKPAVH 
KAADIKPIAT 
QAEAAAPWE 
QAEAAAPWE 
QQAVIEPIW 
QAEVIAPAVQ 
QAQPIQPAVQ 
QAEAAAPWE 
QAEAAAPWE 
QAEAAAPWE 
QAQDIQPAVQ 
QQAVIEPIVT 



ATWPKLEQFW 
SKWRALETFW 
SNFAKLEQFW 
SKWRALETFW 
TNWQKLESPW 
SKWRALETFW 
TNWQKLEVFW 
TNWQKLEAFW 
SKWRALETFW 
SSWPKLEQFW 
SKWQALEAFW 
SKWRALETFW 
SKWRALEAFW 
SKWQALETFW 
SKWRTLEVFW 
SKWRALEAFW 
SKWQALETFW 
SKWRTLEVFW 
SKWRALETFW 
SKWRAPETFW 
SAWPRVEDFW 
SMWSKAEQFW 
SKWQALEAFW 
SKWRALEAFW 
TNWQKLEVFW 
SQWQKAEAFW 
SKWRTLEAFW 
SKWRALETFW 
SKWRALETFW 
TKWQALEVFW 
SKWRALEVFW 
SAWPKLEQFW 
PYWQKLETFW 
SRWRALEAFW 
SRWRALEAFW 
SNWQKLEVIjW 
TNWQKLETFW 
ASWPKVEQFW 
SKWRALETFW 
SKWRALETFW 
SKWRALETFW 
ASWPKVEQFW 
TNWQKLEAFW 



AKHMWNFISG 
AKHMWNFISG 
ANDMWNPISG 
AKHMWNFISG 
AKHMWNFVSG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
RKHMWNFVSG 
AKHMWNFVSG 
AICHMWNFISG 
AKHMRNFISG 
AKHMWNFISG 
QQHMWNFVSG 
ANDMWNPISG 
BKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
YKHMWNFISG 
SKHMWNFVSG 
AKHMWNFISG 
AKHMWNFISG 
HKHMWNFVSG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
AKHMWNFISG 
HKHMWNFVSG 



IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
VQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYIiAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAALSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLT^LSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 



1800 
PGNPAVASMM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIRSPM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVASMM 
PGNPAIVSLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAVATLM 
PGNLAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAIASLM 
PGNPAMASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVAALM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAIASLM 
PGNPAVASMM 
PGNPAIASLM 
PGNPAIRSPM 
PGNPAIASLM 
PGNPAVASMM 
PGNPAVASLM 
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jr!s* "t:? 1^ C3-- 5-31 Tz' 



SA13 KAETLKPAAT 

Th580 HABELKPAIH 

Type_3a_CB QQAVIEPIVA 

TypeV_D QQAVIEPIVA 

VN004 QAEELKPAVH 

VN2 3 5 QAEDLKPAVQ 

VN405 QAEEIEPWH 



SMWNRAEQFW 
STWPRVEEFW 
TNWQKLEAFW 
TNWQKIiEAFW 
AAWPKLEQFW 
SAWPKLEQFW 
SAWPKLEQFW 



AKHMWNFVSG 
RKHMWNFVSG 
MKHMWNFVSG 
HKHMWNFVSG 
QKQLWNFVSG 
QKHLWNFVSG 
QKHLWNFVSG 



IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLSTL 
IQYLAGLPTL 
IQYLAGLSTL 
VQYLAGLSTL 
IQYLAGLSTL 



BEBEl 
D89815 
ED43type4 
HC_C2 
HC_G9 
HCU16326 
•.HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV__K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCaj 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
Typev^D 
VN004 
VN235 
VN405 



1801 

SFSAALTSPL 
AFTASITSPL 
SFTAAVTSPL 
AFTASVTSPL 
SFTAAVTSPL 
AFTASITSPL 
AFTAAVTSPL 
AFTAAVTSPL 
AFTASITSPL 
AFSAALTSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
SFTASLTSPL 
SFTAAVTSPL 
AFTASITSPL 
AFTASITSPL 
AFTAAVTSPL 
AFTASVTSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFTSSITSPL 
AFTASITSPL 
SFSASLTSPL 
AFTASVTSPL 
AFTASITSPL 
AFTASITSPL 
AFTASVTSPL 
AFTAAVTSPL 
AFSAALTSPL 
AFTASITSPL 
AFTASITSPL 
AFTASITSPL 
AFSAALTSPL 
AFTASVTSPL 
SFTAAVTSPL 
SFTASLTSPL 
AFTASVTSPL 
AFTASVTSPL 
SFSASLTSPL 
SFSAALTSPL 
SFSASLTSPL 



PGNPAVATLM 
PGSPAVASLM 
PGNPAVASLM 
PGNPAVASLM 
PGNPAIASLM 
PGNPAVASLM 
PGNPAVASLM 

1850 



X03U 

STSTTILLNI MGGWLASQIA PPAGATGFW SGLVGAAVGS 
ATQYTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
TTQQTLLFNI LGGWVASQIR DSDASTAFW SGLAGAAVGS 
TTQSTLLFMI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
TTQQTLLFNI LGGWVAAQLA APAAATAFVG AGITGAVIGS 
TTQHTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGT 
TTGQTLLFNI LGGWVAAQLA APGAATAFVG AGLAGAAIGS 
TTSQTLLFNI LGGWVAAQLA APGAATAFVG SGLAGAAVGS 
TTQNTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
PTSTTILLNI MGGWLASQIA PPAGATGFW SGLVGAAVGS 
TTQHTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
TTQSTLLFNI LGGWVAAQLA PPSAASAFVG AGIVGAAVGS 
TTQSTLLFNI LGGWVAAQLA PPRAVSAFVG AGIAGAAVGS 
TTQHTLLFNI LGGWVAAQLA PPRAASAFVG AGIAGAAVGS 
TTQHTLLFNI LGGWVAAQLA PPRAASAFVG AGIAGAAVGS 
TTQSTLLFNI LGGWVAAQLA PPRAVSAFVG AGIAGAAVGS 
TTQHTLLFNI LGGWVAAQLA PPRAASAFVG AGIAGAAVGS 
TTQHTLLFNI LGGWVAAQLA PPRAASAFVG AGIAGAAVGS 
TTQNTLLFNI LGGWVAAQLA PASAASAFVG AGSAGAAIGT 
TTQNTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
RTSQTLLLNI LGGWIAAQVA PPPASTAFW SGLAGAAVGS 
TTHQTLLFNI LGGWVASQIA PPTAATAFW SGMAGAAVGN 
TTQHTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
TTQSTLLFDI LGGWVAAQLA PPSAASAFVG AGIARAAVGS 
TTGQTLLFNI LGGWVAAQLA APGAATAFVG AGLAGAALDS 
TTNQTMFFNI LGGWVATHLA GPAASSAFW SGLAGAAVGG 
TTQSTLLFNI LGGWVAAQLA PPGAASAFVG AGIAGAAVGS 
TTQHTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
TTQSTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
TTQSTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
TTQNTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
TTAQTLLLNV LGGWVASQLA TPVPATAFW SGLAGAAIGS 
TTNQTLLFNI MGGWVASNLA PPPASTAFW SGLAGAAVGS 
TTQNTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAIGS 
TTQNTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAIGS 
TTNQTMFFNI LGGWVATHLA GPQASSAFW SGLAGAAIGG 
TTSQTLLFNI LGGWVAAQLA APGAATAFVG AGLAGAAIGS 
STSTTILLNI LGGWLASQIA PPAGATGFW SGLVGAAVGS 
TTQYTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
TTQHTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGT 
TTQYTLLFNI LGGWVAAQLA PPSAASAFVG AGIAGAAVGS 
STSTTILLNI LGGWLASQIA PPAGATGFW SGLVGAAVGS 
TTNQTMFFNI LGGWVATHLA GPQSSSAFW SGLAGAAIGG 
TTQQTLLFNI LGGWVASQIA PPTAATAFW SGMAGAAVGS 
RTSQTLLLNI LGGWIASQVA PPSASTAFW SGLAGATVAS 
TTNQTMPPNI LGGWVATHLA GPQSSSAFW SGLAGAAIGG 
TTNQTMFFNI LGGWVATHLA GPQSSSAFW SGLAGAAIGG 
STHQTLLLNI LGGWVASQLA NPTASTAFW SGLAGAAVGS 
STSTTLLLNI LGGWVASQLA PPTASTAFW SGLAGAAVGS 
STSTTLLLNI LGGWVASQLA NPTASTAFW SGLAGATVGS 
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BEBEl 
D89815 
ED4 3 type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H__CMR 
HCVJl 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCPG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJX04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 
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IGLGKILVDV 
IGLGKVLVDI 
VGLGKILVDI 
IGLGKVLVDI 
VGLGKVLVDI 
IGLGKVLVDI 
VGLGKVLVDI 
VGLGRVLVDI 
IGLGKVLVDI 
IGLGKILVDV 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IRLGRVLVDV 
IGLGRVLIDI 
IGLGKVLVDI 
IGLGKVLVDI 
VGLGKVLVDI 
IGIGRVLLDV 
IGLGKVLVDM 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVIVDI 
IGLGKVLLDT 
IGLGKVLVDI 
IGLGBCVLVDI 
IGLGRVLLDI 
VGLGKVLIDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGKVLVDI 
IGLGRVLLDI 
IGLGRVLIDI 
IGLGRVIVDI 
IGLGRVLLDI 
IGLGRVLLDI 
I6LGRVIVDV 
IGLGKVIIDI 
IGLGRVLVDI 



LAGYGAGISG 
LAGYGAGVAG 
LPGYGAGVRG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGISG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGTGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
VAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGAGVAG 
LAGYGAGISG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGISG 
LAGYGAGVSG 
LAGYGAGVAG 
LAGYGAGVAG 
LAGYGAGVSG 
LAGYGAGVSG 
LAGYGAGVSG 
LAGYGAGVSG 
lAGYGAGVSG 



ALVAFKIMSG 
ALVAFKVMSG 
AWTFKTMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAPKGMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVDFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVDFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKIMCG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKIMGG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKIMGG 
ALVAFKVMSG 
ALVAFKVMSG 
ALVAFKIMGG 
ALVAFKIMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKVMSG 
ALVAFKIMSG 
ALVAFKIMGG 
ALVAFKIMCG 
ALVAFKIMSG 
ALVAFKIMGG 
ALVAFKIMGG 
ALVAFKIMCG 
ALVAFKIMSG 
ALVAFKIMSG 



EKPSVEDWN 
DMPSTEDLVN 
EMPSTEDLVN 
ETPSAEDLVN 
EAPTAEDLVN 
EMPSAEDMVN 
EVPSTEDLVN 
ELPSTEDLVN 
EVPSTEDLVN 
EKPTVEDWN 
EMPSTEDLVN 
EMPATEDLVN 
EMPSTEDLVN 
DMPSTEDLVN 
EMPSAEDIVN 
EMPSTEDLVN 
DMPSTEDLVN 
EMPSAEDIVN 
EMPSTEDLVN 
EAPSAEDLIN 
ECPSTEDMVN 
ERPTAEELVN 
EMPSTEDLVN 
EVPSTEDLIN 
EVPSTEDLVN 
ELPTTEDMVN 
EMPSTEDLVN 
EMPSTEDLVN 
EMPSTEDLVN 
EVPSTEDLVN 
EMPSTEDLVN 
ETPSVEDMVN 
EMPSTEDMVN 
EAPSAEDLVN 
EAPSAEDLVN 
EPPTTEDMVN 
EVPSTEDLVN 
EKPSMEDWN 
DMPSTEDLVN 
EMPSAEDMVN 
DMPSTEDLVN 
EKPSMEDVIN 
ECPTAEDMVN 
EKPTAEDLVN 
ECPSTEDMVN 
ELPTAEDMVN 
ELPTTEDLVN 
ETPSAEDMVN 
EAPAVEDMVN 
ETPSAEDMVN 



1900 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLP ALLS PGV 
LLPSILCPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPALLSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPGILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPGILSPGA 
LLPAILSPGA 
LLPSILCPGA 
LLPALLSPGA 
LLPAILSPGA 
LLPAILSPGA 
LLPALLSPGA 
LLPALLSPGA 
LLPALLSPGA 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV H CMR 



1901 

LWGVICAAI 
LWGWCAAI 
LWEWCPAI 
LWGWCAAI 
LWGWCAAI 
LWGIVCAAI 
LWGWCAAI 



LRRHVGQGEG 
LRRHVGPGEG 
LRRHVGPGEG 
QRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 



AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 
AVQWMNRLIA 



FASRGNHVAP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 
FASRGNHVSP 



1950 
THYVAESDAS 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAS 
RHYVPESEPA 
THYVPESDAA 
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HCV_J1 
HCVJJ4Q3 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV__N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCiA 
NDM59 
NZLI 
SA13 
ThSBO 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV^JKl 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV Kl R3 



LWGWCAAI 
LWGWCAAI 
LWGVICAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
ALVGWCAAI 
LWGVICAAV 
LWGWCAAI 
LWGWCAAI 
LAVGWPASI 
LWGVICAAV 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWCAAI 
LWGWRAAI 
LWGVICAAI 
LWGWCAAI 
LWGWCAAI 
LWGVICAAI 
LWGWCAAI 
LWGVICAAI 
LWGWCAAI 
LWGIVCAAI 
LWGWCAAI 
LWGVICAAI 
LWGVICAAI 
LWGVICAAV 
LWGWCAAI 
LWGVICAAI 
LWGVICAAI 
LWGWCAAI 
LWGWCAAV 
LWGWCAAI 



LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGQGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPAEG 
LRRHIGPGEG 
LRRHVGPGEG 
LRGHVGPGEG 
LRRRVGPGEG 
LRRHVGPGEG 
LRRHVDPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPSEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHIGPGEG 
LRRHVGPSEG 
LRRHVGPGEG 
LRRHVGPGEG 
LRRHAGPSBG 
LRRHVGPSEG 
LRRHAGPAEG 



AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVAP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 



AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHDSP 
AVQWMNRLIA FASRGNHVSP 
ANQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHGSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FAFAGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AAQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVAP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
PVQWMNRLJA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVAP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVAP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
ANQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
AVQWMNRLIA FASRGNHVSP 
ATQWMNRLIA FASRGNHVSP 
ATQWMNRLIA FASRGNHVSP 
ATQWMNRLIA FASRGNHVSP 



THYVPESDAA 
THYVPESDAA 
THYWESDAS 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THWPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA" 
THYVPESDAA 
THYVPESDAA 
THYVPETDAS 
THYVPETDAS 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
THYVPETDAS 
THYVPESDAA 
THYVPESDAA 
THYVPESDAA 
AHYVPESDAA 
THYVPESDAA 
THYVTESDAS 
THYVPESDAA 
RHWPESEPA 
THWPESDT^ 
THYVTESDAS 
THYVPESDAA 
THWPETDAS 
THYVPETDAS 
THYVPESDAA 
THYVPESDAA 
THYVPETDTS 
THYVPETDAS 
THYVPETDTS 



1951 

QRVTQLLGSL 
ARVTQILSNL 
RRVTTILSSL 
ARVTQILSSL 
VRVTHILTSL 
ARVTQILSSL 
ARVTAILSSL 
ARVTAILSSL 
ARVTQILSSL 
QRVTQVLSSL 
ARVTKILSSL 
ARVTQILSSL 
ARVTQILSSL 
ARVTQILSSL 
VRVTQILSNU 



TITSLLRRLH 
TITQLLKRLH 
TVTSLLRRLH 
TITQLLKRLH 
TVTQLLKRLH 
TITQLLKRLH 
TVTQLLRRLH 
TVTQLLRRLH 
TITQLLKRLH 
TITSLLRRLH 
TITQRLRRLH 
TITQLLKRLH 
TITQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 



QWITEDCPVP 
QWINEDCSTP 
KWINEDCSTP 
QWINEDCSTP 
VWISSDCTAP 
QWINEDCSTP 
QWISSECTTP 
QWLSSESTTP 
QWINEDCSTP 
AWITEDCPVP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWISEDCSTP 



CSGSWLRDVW 
CSGSWLRDVW 
CAESWLWEVW 
CSGSWLRDIW 
CAGSWLKDVW 
CSSSWLREIW 
CSGSWLRDIW 
CSGSWLRDIW 
CSGSWLRDVW 
CSGSWLQDIW 
CSGSWLRDVW 
CSGSWLRDIW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 



2000 
DWVCSILIDF 
DWICTVLADF 
DWVLHVLSDF 
DWICSVLTDF 
DWICEVLSDF 
DWICTVLTDF 
DWICEVLSDF 
DWICEVLSDF 
DWICTVLTDF 
DWVCSILTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLSDF 
DWICTVLTDF 
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HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
. HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
. HPCUNKCD 
MKCIA 
NDM59 
N2LI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN23S 
VN405 



BEBBl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_tJl 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV__K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCVX480 
HCVPOLYP 



ARVTQILSSL 
ARVTQILSSL 
VRVTQILSSL 
ARVTQILSSL 
ARVTQVLSSL 
KNVTQILTSL 
AKVTQLLSSL 
ARVTQILSSL 
ARVTQILSSL 
ARVTAILSSL 
AKVTALLSSL 
ARVTQILSGL 
ARVTQILSSL 
ARVTQILSSL 
QRVTQILSSL 
ARVTQILSSL 
RAVTNILSSL 
AKVTALLSSL 
ARVTQILSSL 
ARVTQILSSL 
ARVTALLSSL 
ARVTAILSSL 
QRVTQLLGSL 
ARVTQILSNL 
ARVTQILSSL 
ARVTQILSNL 
QRVTQLLGSL 
ARVTALLSSL 
AKVTQLLSSL 
NKVTQILSSL 
ARVTALLSSL 
AKVTALLSSL 
RQIMTILSSL 
RAVTTILSSL 
RQVMAILSSL 



TITQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITSLLRRLH 
TVTSLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TVTQLLRRLH 
TVTRLLRRLH 
TITQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITSLLRKLH 
TVTQLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TVTSLLRRLH 
TVTQLLRRLH 
TITSLLRRLH 
TITQLLKRLH 
TITQLLKRLH 
TITQLLKRLH 
TITSLLRRLH 
TVTSLLRRLH 
TVTSLLKRLH 
TITSLLRRLH 
TVTSLLRRLH 
TVTSLLRRLH 
TVTSLLRKLH 
TITSLLRRLH 
TVTSLLRKLH 



QWINEDCSTP 
QWINEDCSTP 
QWISEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWVNEDTATP 
TWIGEDYSTP 
QWINEDCSTP 
QWINEDCSTP 
QWISSECTTP 
QWINEDYPSP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
HWITEDYATP 
QWINEDYPTP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDYPSP 
QWISSECTTP 
NWITEDCPIP 
QWINEDCSTP 
QWINEDCSTP 
QWINEDCSTP 
NWITEDCPIP 
QWINEDYPSP 
TWIGEDYSTP 
QWIHEDTSTP 
QWINEDYPSP 
QWINEDYPSP 
EWINTDWSTP 
EWISGDWSAP 
EWINSPWSTP 



CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CATSWLRDVW 
CDGTWLRAIW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDIW 
CNGDWLHDIW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLRDVW 
CSGSWLKDVW 
CGSTWLRDIW 
CDGNWLYDIW 
CSGSWLKDVW 
CSGSWLRDVW 
CSGDWLRIIW 
CSGSWLRDIW 
CSGSWLRDVW 
CSGSWLRDVW 
CSSSWLREIW 
CSGSWLRDVW 
CAGSWLREVW 
CSDDWLRTIW 
CDGTWLRAIW 
CASSWLRDVW 
CSDDWLRIIW 
CSDDWLRIIW 
CSSSWLRDIW 
CSGSWLKDVW 
CSGSWLRDIW 



DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWVCTVLSDF 
DWVCTVLSDF 
DWVCTALTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICEVLSDF 
DWVCIVLSDF 
DWICTVLADF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLTDF 
DWICTVLSDF 
DWVCTVLSDF 
NWVCTVLADF 
DWICTVLTDF 
DWICTVLTDF 
DWVCSWSDP 
DWICEVLSDF 
DWVCTILTDF 
DWICTVLADF 
DWICTVLTDF 
DWICTVLADF 
DWVCTILTDF 
DWVCSVLADF 
DWVCTALTDF 
DWVCTVLSDF 
DWVCSVLSDP 
DWVCSVLADF 
DWVCEVLSDF 
DWVCTVLSDF 
DWVCTVLSDF 



2001 

KNWLSAKLFP 

KTWLQSKLLP 

KTCLKAKFVP 

KTWLQSKLLP 

KSWLKAKLMP 

KTWLQSKLLP 

KTWLKAKLMP 

KTWLKTKLMP 

KTWLQSKLLP 

KNWLSSKLLP 

KTWLQSKLLP 

KTWLKSKLMP 

KTWLQSKLLP 

KTWLQSRVLP 

KTWLQSKLLP 

KTWLQSKLLP 

KTWLQSRVLP 

KTWLQSKLLP 

KTWLQSKLLP 

KTWLQSKLLP 

KVWLQAKLFP 

KAWLQAKLLP 

KTWLQSKLLP 



RLPGIPFISC 

RLPGVPFFSC 

LMPGIPLLSW 

RLPGVPFFSC 

QLPGIPFVSC 

RLPGVPFFSC 

QLPGIPFVSC 

HLPGIPFVSC 

RLPGVPFLSC 

KMPGIPPISC 

RLPGDPFFSC 

RLPGVPFFSC 

RLPGVPFFSC 

RLPGVPFLSC 

RLPGIPFFSC 

RLPGVPFFSC 

RLPGVPFLSC 

RLPGIPFFSC 

RLPGVPFFSC 

RLPGVPFLSC 

RLPGIPFLSC 

QLPGVPFFSC 

RLPGIPFYSC 



QKGYRGTWAG 

QRGYKGVWRG 

PRGYKGEWRG 

QRGYKGVWRG 

QRGYRGVWRG 

QRGYKGVWRG 

QRGYRGVWRG 

QHGYKGVWRG 

QRGYKGVWRG 

QKGYKGVWAG 

QRGYRGVWRG 

QRGYRGVWRG 

QRGYRGVWRG 

QRGYKGVWRG 

QRGYKGVWRG 

QRGYRGVWRG 

QRGYKGVWRG 

QRGYKGVWRG 

QRGYKGVWRG 

QRGYKGVWRG 

QAGYRGVWAG 

QKGYKGVWRG 

QRGYKGVWRG 



TGIMTTRCPC 

DGIMYTTCPC 

DGVMHTTCPC 

DGIMQTTCPC 

EGIMHARCPC 

DGIMHTTCPC 

DGIMHTRCHC 

DGIMHTRCHC 

DGIMQTTCPC 

TGVMTTRCPC 

DGVMQTTCPC 

DGIMHTTCPC 

DGIMQTTCPC 

DGIMQTTCPC 

DGVMHTICPC 

DGIMQTTCPC 

DGIMQTTCPC 

DGVMHTICPC 

DGIMQTTCPC 

DGIMHTTCPC 

DGVCHTTCTC 

DGVNSTKCPC 

DGIMQTTCPC 



2050 
GANITGNVRL 
GAQITGHVKN 
GADLAGHIKN 
GAQITGHVKN 
GADITGHVKN 
GAQITGHVKN 
GAEITGHVKN 
GAEITGHVKN 
6AQIAGHVKN 
GANISGHVRM 
GAQITGHVKN 
GAQITGHVKN 
GAQITGHVKN 
GAQITGHVKN 
GAQIAGHFKN 
GAQITGHVKN 
GAQITGHVKN 
GAQIAGHFKN 
GAQITGHVKN 
GAQIAGHVKN 
GAVIAGHVKN 
GATISGHVKN 
GAQITGHVKN 
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HDl 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCVHCMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 



KTWLQSKLLP 
KTWLKAKLMP 
KTWLSAKIMP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
RVWLKSKLMP 
^KLWLGAKILP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLSAKIMP 
KTWLKAKLMP 
KNWLTSKLFP 
KTWLQSKLLP 
KTWLQSKLLP 
KTWLQSKLLP 
KNWLTSKLFP 
KAWLSAKIMP 
KAWLQAKLLP 
KTWLKAKITP 
KSWLSAKIMP 
KTWLSAKIMP 
KTWLKAKLVP 
KTWLRAKLVP 
KVWLKSKLVP 



RLPGVPFLSC 

QLPGIPFVSC 

KVPGIPFLSC 

RLPGVPPFSC 

RLPGVPFLSC 

QliPGVPFFSC 

RLPGVPFFSC 

RLPGLPFLSC 

SLPGVPPFSC 

KMPGIPFLSC 

KLPGVPFFSC 

QLPGVPFFSC 

ALPGLPFISC 

QLPGIPFVSC 

KMPGLPPISC 

RLPGVPFFSC 

RLPGVPFFSC 

RLPGVPFFSC 

KMPGLPFISC 

ALPGLPFISC 

QLPGVPFLSC 

RIPGIPFISC 

ALPGLPFISC 

ALPGLPFISC 

ALPGVPFLSC 

TLPGIPFISC 

ALPGVPFLSC 



QRGYRGVWRG 
QRGYRGVWRG 
QKGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYRGTWRG 
QKGYRGTWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QKGYKGVWRG 
QRGYKGVWRV 
QKGYKGVWAG 
QRGYKGVWRG 
QRGYKGVWRG 
QRGYKGVWRG 
QKGYRGVWAG 
QKGYKGVWRG 
QRGYRGVWRG 
QAGYRGVWAG 
QKGYKGVWRG 
QKGYKGVWRG 
QRGFRGTWRG 
QRGFRGVWRG 
QRGFRGVWRG 



DGIMHTTCPC 

DGIMHTRCHC 

DGVMTTRCPC 

DGIMQTTCPC 

DGIMQTTCPC 

DGIMQTTCPC 

EGIMQTTCPC 

DGIMQTTCPC 

DGICNTTCPC 

DGWSTRCPC 

DGIMQTTCPC 

DGIMQTTCPC 

DGVMSTRCPC 

DGTMHTRCHC 

TGIMTTRCPC 

DGIMYTTCPC 

DGIMHTTCPC 

DGIMYTTCPC 

TGIMTTRCPC 

DGVMSTRCPC 

DGVNSTKCPC 

DGVCHTTCSC 

DGVMSTRCPC 

DGVTTTRCPC 

DGICHTTCPC 

DGVNYTTCSC 

DGICRTTCPC 



GAQMAGHVKN 

GAEITGHVKN 

GEDPTGHVRN 

GAQLTGHVKN 

GAQITGHVKN 

GAQITGHVKN 

GAQIAGHVKN 

GAQITGHVKN 

GASIAGHVKN 

GALLSGHVKN 

GAQITGHVKN 

GAQITGHVKN 

GASIAGHVKN 

GAEITGHVKN 

GANISGNVRL 

GAQITGHVKN 

GAQITGHVKN 

GAQITGHVKN 

GANISGNVRL 

GAAITGHVKN 

GATISGHVKN 

GAQIAGHVKN 

GATITGHVKN 

GATITGHVKN 

GSEITGHVKN 

GANITGHVKN 

GADIVGHVKN 
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GTMRISGPKT 

GSMRIVGPRT 

GSMRITGPKT 

GSMRIVGPKT 

GSMRIVGPKT 

GSMRIVGPKT 

GTMRIVGPRT 

GTMRIVGPKT 

GSMRIVGPRT 

GTMKITGPKT 

GSMRIVGPKT 

GSMRIVGPKT 

GSMRIVGPKT 

GSMRIVGPKT 

GSMKIVGPKT 

GSMRIVGPKT 

GSMRIVGPKT 

GSMKIVGPKT 

GSMRIVGPKT 

GSMRIIGPKT 

GTMKITGPKT 

GTMRIVGPKL 

GSMRIVGPKT 

GSMRIVGPKT 

GTMRIVGPRT 

GSMRIAGSGL 

GSMRIWGPKT 

GSMRIVGPKT 

GSMRIVGPKT 

GSMRIVGPRT 

GSMRIVGPKT 



CLNTWQGTFP 

CSNTWHGTFP 

CSNTWHGTFP 

CSNTWHGTFP 

CSNTWRGSFP 

CSNTWYGTFP 

CRNMWSGTFP 

CRNMWSGTFP 

CSNTWHGTFP 

CLNLWQGTFP 

CSNTWHGTFP 

CSNTWHGTFP 

CSNTWHGTFP 

CSNTWHGTFP 

CSNTWDGTPP 

CSNTWHGTFP 

CSNTWHGTFP 

CSNTWDGTFP 

CSNTWHGTFP 

CSNTWHGTFP 

CSNTWHGTFP 

CSNTWQGTFP 

CSNTWHGTFP 

CSNTWYGSFP 

CKNMWSGTFF 

CANMWHGTFP 

CSNTWHGTFP 

CSNTWHGTFP 

CSNTWHGTFP 

CSNTWHGTFP 

CSNTWHGTFP 



INCYTEGSCV 

INAYTTGPCT 

INAYTTGPGV 

INAYTTGPCT 

INAHTTGPCT 

INAYTTGPCT 

INAYTTGPCT 

INAYTTGPCT 

INAYTTGPCT 

INCYTEGPCV 

INAYTTGPCT 

INAYTTGPCT 

INAYTTGPCT 

INAYTTGPCT 

INGYTTGSST 

INAYTTGPCT 

INAYTTGPCT 

INGYTTGSST 

INAYTTGPCT 

INAYTTGPCT 

INATTTGPST 

INATTTGPSV 

INAYTTGPCT 

INAYTTGPCT 

INAYTTGPCT 

INEYTTGPST 

INAYTTGPCT 

INAYTTGPCT 

INAYTTGPCT 

INAYTTGPCS 

INAYTTGPCT 



PKPAPNPKTA 
PSPAPNYSRA 
. PIPAPNYKFA 
PSPAPNYSRA 
PSPAPNYTFA 
PSPAPNYSKA 
PLPAPNYKFA 
PLPAPNYTFA 
PSPAPNYSRA 
PKPPPNYKTA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PTPASNYSKA 
PSPAPNYSRA 
PSPAPNYSRA 
PTPASNYSKA 
PAPTPNYSRA 
PSPAPNYSKA 
PRPAPNYQRA 
PAPAPNYKFA 
PSPAPNYSRA 
PSPAPNYSRA 
PLPAPNYKFA 
PVPAHNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PSPAPNYSRA 



2100 
IWRVAASEYA 
LWRVAAEEYV 
LWRVSAEDYV 
LWRVAAEEYV 
LWRVSAEEYV 
LWRVAAEEYV 
LWRVSAEEYV 
LWRVSAEEYV 
LWRVAAEEYV 
IWRVAASEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRWFEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRWFEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVSAEDYV 
LWRVGAADYA 
LWRVAAPEYV 
LWRVAAEEYV 
LWRVSAEEYV 
LWRVTSDSYV 
LWRVAAEEYV 
LWRVAPEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
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HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
Vir405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 

HCV_J1; 

HCV_J4 83' 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1__S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 



GTMRIVGPRT 
GTMRLVGPRW 
GSMRIVGPKT 
GSMRIVGPKT 
GSMRLAGPRT 
GTMRIVGPRT 
GSMRITGPKT 
GSMRIVGPRT 
GSMRIVGPKT 
GSMRIVGPRT 
GSMRITGPKT 
GSMRLAGPRT 
GTMRIVGPKL 
GSMKITGPRM 
GSMRLAGPRT 
GSMRLAGPRT 
GTMKISGPRW 
GSMKIVGPKM 
GSMRIS6SRW 

2101 

EVTQHDSHAY 

EVTRVGDPHY 

EVRRVGDFHY 

EVTRVGDPHY 

EVRRLGDFHY 

EVTRVGDFHY 

EIRRVGDFHY 

EIRRVGDFHY 

EVTRVGDFHY 

EVTQHGSFSY 

EVTRVGDFHY 

EVTRVGDFHY 

EVTRVGDFHY 

EVTRVGDFHY 

EVTRVGDFHY 

EVTRVGDFHY 

EVTRVGDFHY 

EVTRVGDFHY 

EVTRVGDFHY 

EVTRVGDFHY 

EIVRRLGDCHY 

EVRRVGDYHY 

EVTRVGDFHY 

EVTRVGDFHY 

EIRRVGDFHY 

EVRRVGDTHY 

EVRRVGDFHY 

EVTRVGDFHY 

EVTRVGDFHY 

EVTRVGDFHY 

EVTRVGDFHY 

EWRVGDSHY 

EVRKVGDFHY 

EITRVGDFHY 

EITRVGDFHY 

EVRRVGDFHY 

EIRQVGDPHY 

EVTQHGSYHY 

EVTRVGDFHY 



CSNVWNGTFP 
CANTWHGTFP 
CSNTWHGTFP 
CSNMWHGTFP 
CANMCHGTFP 
CRNMWSGTFP 
CMNIWQGTFP 
CSNTWHGTFP 
CSNTWYGTFP 
CSKTTWHGTFP 
CMNTWQGTFP 
CANMWHGTFP 
CSNTWHGTFP 
CSNTWHGTFP 
CANMWHGTFP 
CANMWYGTPP 
CSNVSHRTFP 
CSNVWNNRFP 
CSNIWHGTFP 



INATTTGPSI 
INGYTTGPST 
INAYTTQPCT 
INAYTTGPCT 
INEYTTGPST 
INAYTTGPCT 
INCYTEGQCV 
INAYTTGPCT 
INAYTTGPCT 
INAYTTGPCT 
INCYTEGQCV 
INEYTTGPST 
INATTTGPSV 
INATTTSPSV 
INEYTTGPST 
INEYTTGPST 
INATTTGPSV 
INAITTGPSV 
INATTTGPSV 



PIPAPNYKKA 
PAPSYAYSRA 
PSPAPNYSRA 
PSPAPNYSRA 
PCPPPNYTRA 
PLPAPNYTFA 
PKPAPNFKIA 
PSPAPNYSRA 
PSPAPNYSKA 
PSPAPNYSRA 
PKPAPNFKTA 
PCPSPNYTRA 
PAPAPNYKFA 
PVPAPNYKRA 
PCPSPNYTRA 
PCPSPNYTRA 
PIPEPNYTRA 
PVPEPNYHKA 
PIPEPNYKRA 



VTGLTADNLK 
VTGMTTDNVK 
VTGVTQDNIK 
ITGMTTDNIK 
ITGVTTDKIK 
VTGMTTDNVK 
VSGMTTDNLK 
VTGMTTDNLK 
VTGMTTDNVK 
VTGLTSDNLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGITTDNVK 
WGVTAEGLK 
ITGVTQDNLK 
VTGMTTDNVK 
VTGMTTDNIK 
VSGMTTDNLK 
WGATNDGLK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGMTTDNVK 
VTGVTTDNVK 
VTGMTTDNVK 
ITGVTAENTK 
VTGTTDDGLK 
VTGMTTDNVK 
VTGXTTDNVK 
XTGATEDGLK 
VTGMTTDNLK 
ITCLTTDNLK 
VTGMTTDNVK 



VPCQLPCPEF 

CPCQVPAPEP 

FPCQVPAPEL 

CPCQVPAPEF 

CPCQVPSPEF 

CPCQVPAPEF 

CPCQIPSPEF 

CPCQVPSPEF 

CPCQVPAPEF 

VPCQVPAPEF 

CPCQVPAPEF 

CPCQVPAPEP 

CPCQVPPPEF 

CPCQVPAPEF 

CPCQVPPPEF 

CPCQVPPPEF 

CPCQVPAPEP 

CPCQVPPPEF 

CPCQVPAPEF 

CPCQVPAPEF 

CPCQVPAPEF 

CPCQVPSPEF 

CPCQVPAPEF 

CPCQVPAPEF 

CPCQIPSPEF 

IPCQVPAPEF 

CPCQVPAPEF 

CPCQVPAPEF 

CPCQVPAPEF 

CPCQVPAPEF 

CPCQVPAPEF 

CPCQVPAPEF 

CPCQVPLPEF 

CPCQVPAPEF 

CPCQVPAPEF 

CPCQVPATEF 

CPCQVPSPEF 

VPCQLPSPEF 

CPCQVPAPEF 



PSWVDGVQIH 

PTELDGVRLH 

FTEVDGIRIH 

FTEVDGVRLH 

FTEVDGVRLH 

FTEVDGVRLH 

FTELDGVRLH 

FTELDGVRLH 

FTEVDGVRLH 

FSWVDGVQIH 

FTEVDGVRLH 

FTEVDGVQLH 

FTEVDGVRLH 

FKELDGVRLH 

FTELDGVRLH 

FTEVDGVRLH 

FKELDGVRLH 

FTELDGVRLH 

FTEVDGVRLH 

FTEVDGVRLH 

FTEVDGVRIH 

FTELDGVRIH 

FTEVDGVRLH 

FTEVDGVRLH 

FTELDGVRLH 

FTELDGVRLH 

FTEA/DGVRLH 

FTEVDGVRLH 

FSEVDGVRLH 

FTELDGVRLH 

FTEVDGVRLH 

FTEVDGVRLH 

FTELDGVRLH 

PTELDGVRLH 

FTELDGVRLH 

FTEVDGVRIH 

FTELDGVRLH 

FSWA/DGVQIH 

PTELDGVRLH 



LWRVSATEYV 
LWRVASDSYV 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAANSYV 
LWRVSAEEYV 
IWRVAASEYA 
LWRVAAEEYV 
LWRVAAEEYV 
LWRVAAEEYV 
IWRVAASEYA 
LWRVAANSYV 
LWRVGAADYA 
LWRVSAEEYV 
LWRVAANSYV 
LWRVAANSYV 
LWRVSAEEYV 
LWRVSAEDYV 
LWRVSAEEYV 

2150 
RFAPTPKAFM 
RYAPACKPLL 
RHAPKCKPLL 
RYAPACKPVL 
RYAPPCKPLL 
RYAPACRPLL 
RFAPPCKPLL 
RFAPPCKPLL 
RYAPACKPLL 
RFAPVPGPFF 
RYAPACKPLL 
RYAPACKPLL 
RNAPACGPLL 
RYAPASKPLL 
RYAPVSKPLL 
RNAPACGPLL 
RYAPASKPLL 
RYAPVSKPLL 
RYAPACKTLL 
RYAPVCKPLL 
RYAPPCKPLL 
RFAPPCNPLL 
RYAPACKPLL 
RYAPACKPLL 
RFAPPCKPLL 
RYAPPCKPLL 
RYAPACKPLL 
RYAPACKPLL 
RYAPACRPLL 
RYAPACKPLL 
RYAPVCKPLL 
RYAPECKPIL 
RYAPVCRPLL 
RYAPACRPLL 
RYAPACRPLL 
RYAPPCRPLL 
RFAPPCKPLL 
RFAPIPKPFF 
RYAPACKPLL 
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HPCUNKC!D 
MKCIA 
NDM59 
N2LI 
SA13 
Th580 
Type_3a__CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
DB9815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV__H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J'8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1__R3 
HCVKISI 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
. HPCGENANTI 
HPCGBNOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRB 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 



EVTRVGDFHY 
EVTRVGDFHY 
EVTQHGSYSY 
EVRRVGDFHY 
EVRRVGDYHY 
EVERHGDRHY 
EVRRVGDFHY 
EVRRVGDFHY 
EVKRVGDSHF 
EWRVNDHHY 
EVARVGDSHF 



VTGMTTDNVK 
VTGMTTDNVK 
ITGLTTDSLK 
ITGATEDELK 
ITGVTQDNLK 
WGVTADGLK 
ITGATEDELK 
ITGATEDELK 
WGATTDNLK 
IVGATADNLK 
VVGATNQDLK 



CPCQVPAPEF 
CPCQVPAPEF 
VPCQLPSPEF 
CPCQVPAAEF 
CPCQVPSPEP 
CPCQVPGPEF 
CPCQVPAAEF 
CPCQVPAAEF 
CPCQVPAPEF 
CPCQVPAPEF 
CPCQVPAPEF 



FTEVDGVRLH 
FTELDGVRLH 
FSWVDGVQIH 
FTEVDGVRLH 
FTELDGVRIH 
FTEVDGVRIH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 
FTEVDGVRLH 



RYAPACRPLL 
RYAPACKPLL 
RFAPTPKPPP 
RYAPPCKPLL 
RYAPPCNPLL 
RYAPPCKPLL 
RYAPPCKPLL 
RYAPPCKPLL 
RYAPRCKPLL 
RFAPPCRPLM 
RFAPACKPLL 



2151 

RDEVSFSVGL NSYWGSQLP 
RDEVTFQVGL NQYTVGSQLP 
RDEVSFSVGL NSFVVGSQLP 
REEVDFQVGL NQYPVGSQLP 
RDEVTFSIGL NEYLVGSQLP 
REEWFQVGL HQYLVGSQLP 
REEVSFRVGL HEYPVGSQLP 
REEVSFRVGL HDYPVGSQLP 
REDVAFQVGL NQYLVGSQLP 
RDEVTFTVGL NSFVVGSQLP 
RDEVTFQVGL NQFPVGSQLP 
RDEVTFQVGL NQYLVGSQLP 
REEVTFQVGL NQYLVGSQLP 
RDEVTFQVGL NQYWGSQLP 
RDEVTFQVGL NRYPVGSQLP 
REEVTFQVGL NQYLVGSQLP 
RDEVTFQVGL NQYWGSQLP 
RDEVTFQVGL NRYAVGSQLP 
REEVTFQVGL NQYLVGSQLP 
RDEWFQVGL NQYLVGSQLP 
RDEVTFSVGL SNYAVGSQLP 
REEVTFSVGL HSYWGSQLP 
RDEVTFQVGL NQYWGSQLP 
RDEVSFQVGL NHYPVGSQLP 
REEVSFRVGL HEYPVGSQLP 
RDEITFSVGL HSYANGSQLS 
REEVSFQVGL NQYWGSQLP 
REEWFQVGL NQYLVGSQLP 
REEVTFQVGL NQYLVGSQLP 
RDEVSFQVGL NQYLVGSQLP 
REEWFQVGL NQYLVGSQLP 
RDEVTFTVGL STYWGSQLP 
RDDVTFTVGL NSYVIGSQLP 
REDVTPQVGL NQYLVGSQLP 
REDVTFQVGL NQYLVGSQLP 
RDEITFMVGL NSYAIGSQLP 
REEVSFRVGL HEYPVGSQLP 
RDEVSFCVGL NSFWGSQLP 
RDEVTFQVGL NQYTVGSQLP 
REEWFQVGL HQYLVGSQLP 
RDEVTFQVGL NQYTVGSQLP 
RDEVSFCVGL NSFWGSQLP 
RDDITFMVGL HSYTIGSQLP 
REEVCFSVGL HSFWGSQLP 
RDEVSFSVGL LEFWGSQLP 
REEITFSVGL NSYTIGSQLP 
RDDITFMVGL NSYAIGSQLP 



CEPEPDTEVL ASMLTDPSHT 
CEPEPDVTW TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVTVL TSMLTDPSHI 
CDPEPDTEVL ASMLTDPSHI 
CEPEPDVTVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVTVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVTVI TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVTW TSMLTDPTHI 
CEPEPDVTVL TSMLSDPAHI 
CEPEPDWW TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLRDPAHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVTVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVLW TSMLRDPDHI 
CEPEPDVAW TSMLQDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVSVL TSMLRDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CDPEPDTDVL TSMLTDPSHI 
CEPEPDVTW TSMLTDPSHI 
CEPEPDVAVL TSMLTDPSHI 
CEPEPDVTW TSMLTDPSHI 
CDPEPDADVL TSMLTDPSHI 
CEPEPDVSVL TSMLRDPSHI 
CEPEPDVTVL TSMLSDPAHI 
CEPEPDVTW TSMLTDPSHI 
CEPEPDVSVL TSMLRDPSHI 
CEPEPDVSVL TSMLRDPSHI 



2200 
TAEAAARRLA 
TAEAARRRLA 
TAESARRRLA 
TAEAAKRRLA 
TAETAARRLN 
TAETAKRRLA 
TAEAAGRRLA 
TAAAAGRRLA 
TAETAKRRLA 
TAEAAARRLA 
TAETAKRRLA 
TAEAAKRRLA 
TGEAAKRRLA 
TAETAKRRLA 
TAETAKRRLA 
TGETAKRRLA 
TAEAAKRRLA 
TAETAKRRLA 
TAETAKRRLA 
TAEAAKRRLA 
TAETAARRLK 
TAETAKRRLN 
TAETAKRRLD 
TAETAKRRLA 
TAEAAGRRLA 
TAATAARRLA 
TAETAKRRLA 
TAETAKRRLA 
TAETAKRRLA 
TAETAKRRLA 
TAETAKRRLA 
TAEEASRRLK 
TVETAKRRLD 
TAETAKRRLA 
TAETAKRRLA 
TAETAARRLA 
TAEAAGRRLA 
TAETAARRLA 
TAEAARRRLA 
TAETAKRRLA 
TAEAARRRLA 
TAEAAARRLA 
TAETAARRLA 
TAETAKRRLD 
TAETASRRLK 
TAETAARRLA 
TAETAARRLA 
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VN004 RDEVSFSVGL SSYAVGSQLP CEPEPDVTW TSMLIDPSHV TAEAAARRT a 
VN235 RDDITFSVGL STYWGSQI,P CEPEPDWIL TsS^SpdS^ JJ^JSS 
VN4 05 RDEISFLVGL NSYAIGSQLP CEPEPDVTW TSMLVDPSHL JJ^SS 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_*J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV__N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGEUOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
N2LI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



2201 

RGSPPSAASS 
RGSPPSLAGS 
RGSRPSIiASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSMASS 
RGSPPSEASS 
RGSPPSLASS 
RGSPPSQASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLANS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSMASS 
RGSPPSEASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSEASS 
RGSPPSVASS 
RGSPPSEASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSEASS 
RGSPPSEASS 
RGSPPSLASS' 
RGSPPSLASS 
RGSPPSEASS 
RGSPPSEASS 
RGSPPSLASS 
RGSPPSLASS 
RGSPPSCASS 



SASQLSAPSL 
SASQLSALSL 
SASQLSPRLL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSS 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SANQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSALSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSR 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSALSL 
SASQLSAPSL 
SASQLSALSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
SASQLSAPSL 
LASQLSAPSL 



2250 

RATCTTHAK. . . . CPDIDMV DANLPCWCTM 
KATCTTHHG. . . .APDTDLI EANLLWRQEM 

QATCTAPHD . . . . S PGTDLL EANLLW 

KATCTTHHD. . . .SPDADLI EANLLWRQEM 
KATCTTHHD. .. .SPDADLI TANLLWRQEM 
KATCTTHHD. .SPDADLI EANLLWRQEM 
KATCTANHD. . . .SPDAELI EANLLWRQEM 
KATCTINHD. ... SPDAELI EANLLWRQEM 
KATCTTHHD. ... SPDADLI EANLLWRQEM 
KATCTTHKT. . . .AYDCDMV DANLP. . M 
KATCTTRHD. ... SPDADLI EANLLWRQEM 
KATCTTHHD. . . .SPDADLI EANLLWRQEM 
KATCTTHHD. ...SPDADLI EANLLWRQEM 
KATCTTHHD. .SPDADLI EANLLWRQEM 
KATCTTHHD. ...SPDADLI EANLLWRQEM 
KATYITQYD. . . .SPDFDLI EANLLWRQEM 
KATCTTRHD. ... SPDADLI EANLLWRQEM 
KATCTTCHD. ... SPDADLI EANLLWRQEM 
KATCTTHHD. .SPDADLI EANLLWRQEM 
RATCTTHSSY NLDSPDVDLI EANLLWRQEM 
RATCTTSQK. . . .HPEMELL QANLLWKHEM 
KATCTIQGH. . . .HPDADLI KANLLWRQCM 
KATCTTRHD. . . .SPDADLI EANLLWRQEM 
KATCTTRHD. ...SPDADLI EAHLLWRQEM 
KATCTANHD. . . .SPDAELI EANLLWRQEM 
KATCQTHRP, ...HPDAELI DANLLWRQEM 
KAACTTRHT. ...PPDADLI EANLLWRQEM 
KATCTTHHD. ... SPDADLI EANLLWRQEM 
KATCTTHHV. .. .SPDADLI EANLLWRQEM 
KATCTIHHD. ... SPDADLI EANLLWRQEM 
KATCTTHHD. . . .SPDADLI EANLLWRQEM 
KATCTTHAD. . . .HPDAELV EANLLWRQEM 
KATCTTOGR. .. .HPDAELI TANLLWRQEM 
KATCTTHHD. ... SPDADLI EANLLWRQEM 
KATCTTHHD. .. .SPDADLI EANLLWRQEM 
KATCQTHRP. . . .HPDAELV DANLLWRQEM 
KATCTANHD. ... SPDAELI EANLLWRQEM 
RATCTTHGK. . . .AYDVDMV DANLF. . M 
KATCTTHHG. .. .APDTDLI EANLLWRQEM 
KATCTTHHD. ... SPDADLI EANLLWRQEM 
KATCTTHHG. .. .APDTDLI EANLLWRQEM 
RATCTTHGK. .. .AYDVDMV DANLF. M 
KATCQTHRP. . . .HPDAELV DANLLWRQEM 
KATCTTQGH. ...HPDADLI EANLLWRQCM 
KATCTANGD. ...HPDAELI EANLLWRQEM 
KATCQTHRP. . . .HPDAELV NANLLWRQEM 
KATCQTHRP. . . .HPDAELV DANLLWRQEM 
KATCTMHGA. . . .HPDAELI EANLLWRQEM 
KATCTTAGK. . . .HPDAELI EANLLWRQEV 
KATCTTHCA. ...HPDADLI EANLLWRQEV 



2251 

BEBEl GGNMTRIESE SKVLMVDSFD PWDKE.DER EPSIPSEYLL PKS Rvllll 
D89815 GGNITRVESE NKIVILDSFE PLRABE.DER EVSAAaI^LR OTR ^pSi 
ED43type_4 GSTATRVETD EKVIILDSFE SCVAEQNDDR IvS^ltl llll^l^ 
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HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV^vJB 
HCV_JK1 
HCV_JS 
HCV__K1_R1 
HCV_K1_R2 
HCv2k1_R3 
HCV_K1__S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGBNOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM5 9. 
NZLI 
SA13 

Thsao 

Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H__CMR 
HCVJl 
HCV_j^J4 83 
HCV_J8 
HCV JKl 



GGNITRVESB 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGDVTRXESD 
GGNITRVESE 
GGNITRVESE 
.GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GSHIPRVQSE 
GGNITRVEAE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GSNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GSNITRVESE 
GGNITRVESE 
GGNITRVESE 
GSNITRVESE 
GGNITRVESE 
GGDVTRIESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGDVTRIESE 
GSNITRVESE 
GGNITRVEAE 
GSNITRVESE 
GSNITRVESE 
GSNITRVESE 
GGNITRVESE 
GGNITRVESE 
GGNITRVESE 



NKWILDSFE 
NKIVILDSFD 
NKWILDSFD 
NKWILDSFD 
NKWILDSFD 
NKWILDSFE 
SKVIVLDSLD 
NKWILDSFE 
NKWILDSFD 
NKVIILDSFD 
NKWILDSFE 
NKWILDSFD 
NKWTLDSFD 
NKWILDSFE 
NKWILDSFD 
SKWILDSFD 
NKVWLDSFE 
NKWVLDSFE 
NKVEILDCFK 
NKWILDSFD 
NKWILDSFD 
NKWILDSFD 
TKWILDSFE 
NKWILDSFD 
NKWILDSFD 
NKVWLDSFD 
NKWILDSFE 
NKWILDSFD 
NKIVILDSFE 
SKWILDSFE 
NKWILDSFD 
NKWILDSFD 
TKWILDSFE 
NKWILDSFD 
SKVWLDSLD 
NKIVILDSFE 
NKWILDSFD 
NKIVILDSFE 
SKVWLDSLD 
TKVWLDSFE 
NKWILDSFE 
TKWILDSFD 
TKWILDSFE 
TKWILDSFE 
NKWILDSFD 
NKIIVLDSFD 
NKVIVLDSFD 



PLRAEE.DER EVSVAAEILR KTR . RPPPAM 
PLVAEE.DDR EISVPAEILL KSK.KFPPAM 
PLRAED.DEG BISVPAEILR KSR.KFPPAL 
PLVAEE.DER EVSVPAEILR KSR.RPARAL 
PLVAEE.DER BISVPAEILR KSR.RFTQAL 
PLHAEG.DER EISVAAEILR KSR.KFPSAL 
SMTEVE.DDR EPSVPSEYLI KRR.KFPPAL 
PLRAEE.DER EVSVAAEILR KSR.KFPPAL 
PLHAEE.DER EVSVAAEILR KSR.KFPPAL 
PLRAEE.DER EVSIPAEILR KSR.KFPPAL 
PLRAEE.DER EVSLPAEILR KSR.KFPRAM 
PLRAEE.DER EVSVAAEILR KTR.KFPPAL 
PLRAEE.DER EVSIPAEILR KSK.KFPSAL 
PLRAEE.DER EVSLPAEILR KSR . KFPPAM 
PLRAEE.DER EVSVAAEILR KTK.KFPPAL 
PLRAEE.GEG EVSVAAEILR KSK.KFPPAL 
PLRAEG.DEN EISIAAEILR KSK.KFPAAI 
LYPLEY.EER EISVSVECHR QPRCKFPPVF 
PLKEEE.DDR EISVSADCFK KGP.AFPPAL 
PLRAEE.DER EVSVAAEILR KSR.RFPRAM 
PLRAEE.DER EVSVPAEILR KSR. KFPPAM 
PLVAEE.DER EVSVPAEILR KSR.RFAPAL 
PLRAEE.DDT ELSIPAECFK KPP.KYPPAL 
PLRAEE.DER EVSVPAEILR KSR.KFPPAL 
PLRAEE.DER EVSVAAEILR KSR.KFPSAL 
PLRAEE.DER EVSVPAEILR KSK.KFPAAM 
PIRAEE.DER EVSVPAEILR RSR.KFPAAM 
PIRAVE.DER BISVPAEILR KPR.KFPPAL 
PLKAEF.DDR EISVAAECHR PPRPKYPPAL 
PLRACD.DED ELSVAAECFK KPP.KYPPAL ' 
PLRAEE.DER EVSVAAEILR KSK.KFPPAL 
PLRAEE.DER EVSVAAEILR KSK.KFPPAL 
PLRAET.DDA ELSAAAECFK KPP.KYPPAL 
PLVAEE.DER BISVPAEILR KSR.RFAQAL 
PMVEER.SDL EPSIPSEYML PKK.RFPPAL 
PLRAEE.DER EVSVAAEILR KTR.KFPAAM 
PLRAED.DEG BISVPAEILR KSR.KFPPAL 
PLRAEE.DER EVSVAAEILR KTR.KFPAAM 
PMABER.SDL EPSIPSEYML PRN.RFPPAL 
PLRAET.DDV EPSVAAECFK KPP.KYPPAL 
PLKADD.DDR EISVSADCFR RGP.AFPPAL 
PLVAEY.DDR EISVSAECHR PPRPKFPPAL 
PLRAET.DDA ELSVAAECFK KPP.KYPPAL 
PLRAQT.DDA ELSVAAECFK KPP.KYPPAL 
PliVPEF.EER EMSVPAECHR PRRPKFPPAL 
PLIAET.DDR EISVGAECril PPRPKFPPAL 
PLVPEY.DDR EPSVPAECHR PNRPKFPPAL 
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PPWARPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PIWAPPDYNP 
PVWARPDYNP 
PIWARPDYNP 
PIWARPDYNP 
PPWARPDYNP 
PIWARPSYNP 



PLLETWKRPD 
PLLESWKNPD 
PLTETWKQQD 
PLLESWKDPD 
PLVEPWKRPD 
PLLESWKDPD 
PLVETWKKPD 
PLIETWKKPN 
PLLESWKDPD 
VLIETWKRPG 
PLLESWKDPD 



YQPPWAGCA 
YVPPWHGCP 
YQAPTVHGCA 
YVPPWHGCP 
YEPPLVHGCP 
YVPPWHGCP 
YEPPWHGCP 
YEPPWHGCP 
YVPPWHGCP 
YEPPTVLGCA 
YVPPWHGCP 



LPPPGTTPVP 
LPPTKAPPIP 
LPPAKQPPVP 
LPPTKAPPIP 
LPPPKPTPVP 
LPPTKAPPIP 
LPPPRSPPVP 
LPPPQSPPVP 
LPPTKAPPIP 
LPPTPQTPVP 
LPPTMAPPIP 
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PPRRRR.AW 
PPRRKR . TW 
SPRRKR.TVQ 
PPRRKR. TW 
PPRRKR. TW 
PPRRKR. TW 
PPRKKR . TW 
PPRKKR . TW 
PPRRKR . TW 
PPRRRR.AKV 
PPRRKR . TW 
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HCV_JS 
HCV__K1__R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCv"k1_S3 
HCV_I.2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRB 
HPCPOLP 
HPCPP 
HPCUWKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB . 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED4 3type_4 
HC_C2 
HC_G9 
HCU16326 
HCV__H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1._S3 
HCV L2 



PIWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PEWARPDYNP 

PIWARPDYNP 

PVWARPDNNP 

PVWARPGYDP 

PIWARPDYNP 

PIWARPDYNP 

PVWARPDYNP 

PIWARPDYNP 

PVWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PVWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PVWARPDYNP 

PAWARPDYNP 

PVWARPDYNP 

PIWAPPDYNP 

PVWARPDYNP 

PAWARPDYNP 

PIWARPDYNP 

PIWARPGYDP 

PIWARPDYNP 

PIWARPDYNP 

PIWARPDYNP 

PIWATPGYNP 

PVWARPDYNP 

PIWARPDYNP 



PLLESWKDPD 

PLLESWKDPD 

PLIESWKDPD 

PLLEPWRDPD 

PLLEPWKDPD 

PLIESWKDPD 

PLLESWRAPD 

PLLESWKDPD 

PLLESWKNPD 

PFIQAWQMPG 

PLLETWkRPD 

PLLESWKDPD 

PLLESWKDPD 

LLVETWKKPP 

PLLPSWKDPT 

PLLEPWKDPD 

PLLESWKDPD 

PLLESWKDPD 

PLLESWKDPD 

PLLESWKDPD 

PLLETWKAPD 

PLVEPWKDPD 

PLLESWKSPD 

PLLESWKSPD 

PLLDRWKSPD 

PLVETWKKPD 

PLVESWKRPD 

PLLESWKNPD 

PLLESWKDPD 

PLLESWKNPD 

PLVESWKRPD 

PLLDRWKAPD 

PIjLETWKQPD 

PLLQKWQMPG 

PLLDRWKAPD 

PLLDRWKTPD 

PVLETWKSPT 

PLLQPWKAPD 

PLLETWKKPD 



YVPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YAPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YAPPWHGCP 
YVPPWHGCP 
YVPPWHGCP 
YEPPWSGCA 
YDPPQVWGCP 
YVPPWHGCP 
YVPPVVHGCP 
YEPPWHGCP 
YEPPAVHGCA 
YVPPVVHGCP 
YVPPVVHGCP 
YVPPVVHGCP 
YVPPWHGCP 
YVPPVVHGCP 
YDPPWSGCA 
YVPPTVHGCA 

yvppavhgcp 
yvppavhgcp 
yvpptvhgca 
yeppwhgcp 
yqpatvagca 
yvppvvhgcp 
yvppvvhgcp 
yvppvvhgcp 
yqpptvagca 
yvpptvhgca 
ydppqvsgcp 
yeppwsgca 
yvpptvhgca 
yvpptvhgca 
yeppwhgca 
yepplvhgca 

YAPPLVHGCA 



LPPTKAPPIP 
LPPAKAPPIP 
LPPTKAPPIP 
LPPAKDPPIP 
LPPAKAPPIP 
LPPTKAPPIP 
LPPAKDPPIP 
LPPAKAPPIP 
LPPVKAPPIP 
VAPPKPAPVP 
IPPAGPPPVP 
LPPTKAPPIP 
LPPTKAPPIP 
LPPPRSPPVP 
LPPTRPAPVP 
LPPVKAPPIP 
LPPTTAPPVP 
LPPIKAPPIP 
LPPTKAAPIP 
LPSTKAPPIP 
LPPQGLPPVP 
LPPQKLPPVP 
LPPTTGPPIP 
LPPTTGPPIP 
LPPKGAPPVP 
LPPPKSPPVP 
LPPPKKTPTP 
LPPTKAPPIP 
LPPTKAPPIP 
LPPTKAPPIP 
LPPPKKTPTP 
LPPRGAPPVP 
LPPAGLPPVP 
LPPAKPTPIP 
LPPRGAPPVP 
LPPRGAPPVP 
LPPSGPPPIP 
LPPKGLPPVP 
LPSPVQPPVP 



PPRRKR . TW 
PPRRKR.TW 
PPRRKR. TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR.TW 
PPRRKR . TW 
PPRRKR . TW 
PPRRKR.TW 
PPRRKR. LVH 
LPRRKRKPME 
PPRRKR.TW . 
PPRRKR . TW 
PPRKKR . TW 
PPRRKR. TIK 
PPRRKR . TW 
PPRRKR.TW 
PPRRKR . TW 
PPRRKR . TI V 
PPRRKR . TW 
PPRRKK . LVQ 
PPRRKR. TIV 
PPRKKR. TW 
PPRKKR. TW 
PPRRKR. TIQ 
PPRKKR. TW 
PPRRRR . TVG 
PPRRKR.TW 
PPRRKR.TW 
PPRRKR.TW 
PPRRRR . TVG 
PPRRKR . TIQ 
PPRRKRKPW 
PPRRKR. LIQ 
PPRRKR. TIQ 
PPRRKR. TIQ 
PPRRKK. WQ 
PPRKKR . WQ 
PPRRKS . WH 
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LDQSNVGEAL 
LTESTVSSAL 
LTESWSTAL 
LTESTVSSAL 
LDESTVSSAL 
LTESTVSSAL 
LTESTLPTAL 
LTESTLSTAL 
LTESNVSSAL 
LTQDNVEGVL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTjBSTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 



KELAIKSPGC 
AELATKTFGG 
AELAAKTFGQ 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKSFGS 
AELAAKSFGS 
AELATKTFSS 
REMADKVLSP 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELAVKTFGS 



PPPSGDPGHS 
SGS . SAVDSG 
SEP.SSDRDT 
SGS . SAVDSG 
STT.SGVTSG 
SGS.SAIDSG 
SST.SGITGO 
SST.SGITGD 
SGS . SAVDSG 
LQDNNDSGHS 
SGS . SAVDSG 
SGS . SAADSG 
SGS . SAADRG 
SES. SAADSG 
SGS . SAVDSG 
SES . SAADRG 
SES. SAADSG 
SGS . SAVDSG 
SES. SAVDSG 



TGGGTTGETS 
TATGPPDQAS 
DLTTPTETTD 
TATAPPDQTS 
EAAESSPAPS 
TATAPPDQAS 
NP1TTSSEPAP 
NTTTSSEPAP 
TATALPDQAS 
TGADTGGDIV 
TATAPPDQPS 
TATAPPDQAS 
TATAPPDQAS 
TATAPPDQPS 
TATAPPDQTS 
TATAPPDQTS 
TATAPPDQPS 
TATAPPDQPS 
TATAPPDQVS 



KSPPD 
AE. . . 
SGPIV 
WD. . . 
CD. . . 
GD. . . 
SG. . . 
SG. . . 
DD. . . 
QQPSD 
DD. . . 
DD. . . 
ND. . . 
SD. . . 
ND. . . 
ND. . . 
ND. . . 
ISID. . . 
DN 
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. EPDD 
.GDAG 
.VDDA 
.GDRE 
.GELD 
-GDRE 
.CPPD 
. CSPD 
.GDKG 
.ETAA 
.GDRG 
.GDKG 
.GDAG 
.GDAG 
■ GDTG 
.GDAG 
► GDAG 
GDTG 
GDKG 
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HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDiyi5 9 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
BD43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCVJKl 
HCy_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV__K1_R3 
HCV_K1_S1 
HCV_Kl"s2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 



LTDSTVSSVI, 
LDESTVSHAL 
LSDSTVSQVM 
LTESTVSSAL 
LTESTVSSAL 
LTESTLPTAJj 
LDGSNVSAAL 
LTESTVSSAL 
LTESSVSSAL 
LTESSVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LDDSWGHVL 
LSESTVSKAL 
LTESTVSSAL 
LTESTVSSAL 
LDGSNVSAAL 
LTESTLSTAL 
LSESSIADAL 
LTESTVSSAL 
LTESTVSSAL 
LTESTVSSAL 
LNENTIGDAL 
LDGSNVSAAL 
LSDSNVSQVL 
LDESAVSQAL 
LDGSNVSAAL 
LDGSNVSAAL 
LDSSNVSAAL 
LDEGSAKRAL 
LDDSTVATAL 



AELATKTFGS 
AQLADKVFVE 
ADLADARFKV 
AELATKTFGS 
AELATKTFGS 
AELATKSFGS 
LALAERSFPS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
AELATKTFGG 
AELATKTFGS 
AQLAEKSFPA 
ASLABKSFPQ 
AELATKTFGS 
AELATKTFGS 
A7VLAEKSFPS 
AELATRSFGS 
QQLAIKSFGQ 
AELATKTFGS 
AELATKTFGS 
AELATKTFGS 
QQLAIKAFGQ 
AALAEKSFPS 
ADLAHARFKA 
QQLADKVFVE 
RALAEKSFPS 
AALAKKSFPS 
AQLAAKTFET 
AELAQTSFPP 
AELAEKSFPT 



SEL.SAADSG 

SSNDPGPSSD 

DTP.SIEGQD 

SES . SAVDSG 

SBS . SAVDSG 

SST.SGITGD 

TKPEGTGTSS 

SES . SAAGSG 

SBS . SAVDSG 

SBS . SAVDSG 

SGS . ST^SG 

SGS . SAVDSG 

TPDQPQTNSD 

PTCSAEDEST 

SGS . SAVDSG 

SGS . SAVDSG 

SKPQEENSSS 

SST.SGITGD 

PPPSGDSGLS 

SGS . SAVDSG 

SGS . SAIDSG 

SGS , SAVDSG 

PPLSGDSGLS 

SKPQEENSSS 

DTQ.SIEGQD 

DTSTSEPSSG 

LKPQEENNSS 

VNPQDENSSS 

PSS . PTTGYG 

STATLSEDSG 

QPA.STPDSD 



TATAPPDQTS 

SGLSITSPVP 

SALGTSSQHD 

TATAPPDQPP 

TATAPPGQSS 

NTTTSSEPAP 

SGVGTESTAE 

TATAPPDQPS 

TATAPPDEAS 

TATALPDQAS 

TATAPPDQTS 

TATGPPDQAS 

SGHGTNGAAS 

SGVGTQSGSL 

TATAPPDQTS 

TATAPPDQTS 

SGVDTQSSTA 

NTTTSSEPAP 

TGADAADSGS 

TATGPPDQAS 

TATAPPDQAS 

TATGPPDQAS 

TGADAADSGS 

SGVDTQSSTT 

SAVGTSSQPD 

LGGSIAGPSS 

SGVDTQSSTT 

SGVDTQSSTT 

SDQPDHSTES 

RETSTLSSDM 

SGHPTTSKSS 



DN. . . .GGKD 
PDPTTPEDAG 
SGPEBiCRDDN 
DN. . , .DDTG 
DD. . . . VDTG 
SG. . . .CPPD 
SGDSPETGEE 
DD. . . .GDAG 



GG. 
DD. 
DD. 
DD. 



.GDKG 
.GDKG 
.GDKE 
.GDKG 



LPSAB . DDDA 
TGPVQLDDDD 
DD. . . .GDKE 
DD . . . . GDKE 
SKVLPSPGEE 

SG CPPD 

RTPPD . ELAL 
AE. . . .GDAG 

GD GDRE 

AE . . . . GDAG 
RTPPD . ESAL 
SKVPPSPGGE 
SGPEEKRDDD 
PDPTTADDTC 
SKVPPSPGGE 
SKVPPSPGGE 
SEHDRDDGVA 
TPPREEADRA 
DQADEGEDTP 
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SEAGSVSSMP 

SDAESYSSMP 

SDDGSYSSMP 

SDAESYSSMP 

SBAESYSSMP 

SDVESFSSMP 

SDVESYSSMP 

SDAESYSSMP 

SDVESYSSMP 

SEAGSLSSMP 

SDDESYSSMP 

SDVESYSSMP 

SPVGSYSSMP 

SDVESYSSMP 

SDVGSYSSMP 

SDVESYSSMP 

SDVESYSSMP 

SDVGSYSSMP 

SDAESYSSMP 

SDAESCSSMP 

SEAESYSSMP 

SDAASYSSMP 

SDVESCSSMP 

SDVESYSSMP 

SDVESYSSMP 

SDVESYSSMP 

SDVESCSSMP 



PLBGEPGDPD LEPEQVEHPA PPQEGGAAPG SDSGSWSTCS 

PLBGEPGDPD LS DGSWSTVS 

PLBGEPGDPD LT SDSwiws 

PLBGEPGDPD LS DGSWSTVS 

PLBGEPGDPD LS DGSWSTVS 

PLBGEPGDPD LS ! i^wlwl 

PLBGEPGDPD FS DGSWSTVS 

p^^n^^™™ DGSWSTVS 

pJ'^n^n^n™ DGSWSTVS 

PLBGEPGDPD LEFEPVGSAP PSEGECEVID SDSKSWSTVS 

PLBGEPGDPD LS DGSWSTVS 

^^PD DGSWSTVS 

PLBGEPGDPD LS DGSWSTVS 

pr'^^.^n'''^^ ^^SWSTVS 

pJ'^^^nn°™ DGSWSTVS 

p™^°°''° DGSWSTVS 

^^^^ff "^^^ DGSWSTVS 

m™''''''^ DGSWSTVS 

PLBGEPGDPD LS DGSWSTVS 

PLBGEPGDPD LS DGSWSTVS 

PLBGEPGDPD LS SGSWSTVS 

PT^^^n^'''''' SGSWSTVS 

PLBGEPGDPD LS DGSWSTVS 

^J^f^P^^^^ DGSWSTVS 

PLBGEPGDPD LS DGSWSTVS 

PLBGEPGDPD LD ADSWSTVS 

PLBGEPGDPD LS DGSWSTVS 
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HPCGENOM 
HPCHUMR 

HPca 

HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
N2LI 
SA13 
. Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCy_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV__JS 
HCV_K1_R1 
HeV_Kl_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOJjYP 
HD__1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 



SDVESYSSMP 
SDVESYSSMP 
SDVESYSSMP 
SDVESYSSMP 
SDADSYSSMP 
SDNESHSSMP 
SDVESYSSMP 
SDVESYSSMP 
SDSBSCSSMP 
SDAESYSSMP 
SETGSISSMP 
SDAESYSSMP 
SDVESFSSMP 
SDAESYSSMP 
SETGSISSMP 
SDSBSCSSMP 
SDAASYSSMP 
SDAGSPSSMP 
SDSBSCSSMP 
SDSBSCSSMP 
SEAESYSSMP 
SDDGSYSSMP 
SEAGSYSSMP 



PLEGEPGDPD LS . . . DGSWSTVQ 

PLEGEPGDPPLs 

PLEGEPGDPD LS DGSWSTVS 

PLEGEPGDPD LS " 'SqSWSWS 

P^Sppn^^^^"^ • GGsSwSwI 

PLEGEPGDPD LS ^ SGSWSTVS 

PLEGEPGDPD LS DGSWST^l 

oJ'^nf ^^"^^ DGSWSwl 

PLEGEPGDPD LS CDSWSTVS 

pJ'^n^on^'^'^ ^GSWSwI 

PLEGEPGDPD LEPEQVELQP PPQGGWTPG SGSGSWSTCS 

oJ'^n^n^^™ -.DGSWSTVS 
PT^n^nn"''*'' DGSWSTVS 

PLEGEPGDPD LN DGSWSTVS 

PLEGEPGDPD LEPEQVELQP PPQGEEWPG SDSGSWSTCS 

PLEGEPGDPD LS CDSWSTVS 

PLEGEPGDPD LS SGSWSTVS 

PLEGEPGDPD LS TGSWSTVS 

p^^^^r^"^^' - ::Ssws?Js 

PLEGEPGDPD LS CDSWSTVS 

^J'^^^^G^P^ SGSWSTVS 

PLEGEPGDPD LS . . . . SGSWSTVS 

PLEGEPGDPPLS ..SGSwIws 
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DVD . . DS WC 
EEA . SEDWC 
GSB. . .DWC 
EEA . SGDWC 
SDGGTEDWC 
EEA. SEDWC 
SGADTEDWC 
SEAGTEDWC 
EEA . SEDWC 
DQE. .DSVIC 
EEA . SEDVAC 
EEA. SEDWC 
EEA.GEDWC 
EEA.GEDWC 
EEA.GEDWC 
EEA.GEDWC 
EEA.GEDWC 
EEA . GBD WC 
EEA. SEDWC 
EEA.GBSWC 
DEDD. . .WC 
GED. . .NWC 
EEA. SEDWC 
EEA.NEDWC 
SGADTEDWC 
DSE . EQS WC 
EED.GBGVIC 
EEA. SEDWC 
EEA. SEDWC 
EEA. SEDWC 
GEA.GBDWC 
SBETS . . WC 
.GE.EQSWC 
GEA.SDDIVC 
GEA.SDDIVC 



CSMSYSWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYTWTGA 



LITPCSPEEE 

LITPCAAEES 

LVTPCAAEES 

LITPCAAEES 

LITPCAAEET 

LITPCAAEES 

LVTPCAAEEQ 

LITPCAAEEQ 

LITPCAAEES 

LITPCGPEEE 

LITPCAAEES 

LITPCAAEES 

LITPCAAEES 

LITPCAAEES 

LITPCAAEES 

LITPCAAEES 

LITPCAAEES 

LITPCAAEES 

LITPCAAEES 

LITPCAAEES 

LITPCAAEEE 

LITPCSAEEE 

LITPCAAEES 

LITPCAAEES 

LVTPCAAEEQ 

IITPCSAEEE 

LITPCAAEES 

LITPCAAEES 

LITPCAAEES 

LITPCAAEES 

LITPCAAEES 

LITPCAAEEE 

LITPCAAEEE 

LITPCAAEES 

LITPCAAEES 



KLPINPLSNS 

KLPINALSNP 

KLPISPLSNS 

KLPINPLSNS 

KLPINALSNS 

KLPINPLSNS 

KLPINALSNS 

KLPINALSNS 

KLPINPLSNS 

KLPINPLSNS 

KLPINPLSNS 

KLPINPLSNS 

KLPINALSNS 

KLPINALSNS 

KLPINALSNS 

KLPINALSNS 

KLPINALSNS 

KLPINALSNS 

KLPINALSNS 

KLPINALSNS 

KLPINPLSNS 

KLPINPLSNT 

KLPINALSNS 

KLPINALSNS 

KLPINALSNS 

KLPISPLSNS 

KLPINALSNS 

KLPINPLSNS 

KLPINALSNS 

KLPINPLSNS 

KLPINPLSNS 

KLPISPLSNT 

KLPISPLSNS 

KLPINALSNS 

KLPINALSNS 



2500 
LLRYHNKVYC 
LLRHHNMVYS 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNLVYS 
LLRHHNMVYA 
LLRHHNLVYS 
LLRHHNLVYS 
LLRHHNMVYA 
LMRFHNKVYS 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LVRHHNMVYS 
LLRHHNLVYS 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNLVYS 
LLRHHNLVYS 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRHHSMVYS 
LIRHHNMVYS 
LLRHHNLVYS 
LLRHHNMVYA 
LLRHHNMVYA 
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HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUWKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HCG9 
HCU16326 
HCV_H_CMR 
HCV_J1 
^ HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV__N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 



DSE.EQSWC 
SEANAKDWC 
EED. .DSWC 
EEA.SEDWC 
EEA.SEDWC 
EEA.SEDWC 
EED. .DSWC 
DSE . EQSWC 
DED . . . S WC 
EEDD. . . WC 
DSE.EQSWC 
DSE.EQSWC 
EEGDS . . WC 
EDHDS. .WC 
EEGDS. . WC 

2501 

TTSRSASQRA 

TTSRSASLRQ 

TTTRSAVTRQ 

TTSRSASLRQ 

TTSRSAGQRQ 

TTSRSAGLRQ 

TTSRSACQRQ 

TTSRSACQRQ 

TTSRSASLRQ 

TTSRSASLRA 

TTSRSAGLRQ 

TTSRSAGLRQ 

TTSRSASQRQ 

TTSRSASQRQ 

TTSRSASQRQ 

TTSRSASQRQ 

TTSRSASQRQ 

TTSRSASQRQ 

TTSRSAGLRQ 

TTSRSAGLRQ 

TTSRSASLRQ 

TSSRSAGLRQ 

TTSRSASQRQ 

TTSRSASQRQ 

TTSRSACQRK 

TSSRSAAARQ 

TTSRSASQRQ 

TTSRSASLRQ 

TTSRSAGLRQ 

TTSRSASLRQ 

TTSRSASLRQ 

TTSRSAALRQ 

TSSRSAAQRQ 

TTSRSASLRQ 

TTSRSASLRQ 

TSSRSASQRQ 

TTSRSACQRQ 

TTSKSASLRA 

TTSRSASQRQ 

TTSRSAGLRQ 

TTSRSASQRQ 

TTSKSASLRA 

TSSRSASQRQ 



CSMSYSWTGA 
CSMSYSWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYSWTGA 
CSMSYSWTGA 
CSMSYTWTGA 
CSMSYSWTGA 
CSMSYSWTGA 
CSYSYSWTGA 
CSMSYSWTGA 
CSMSYSWTGA 



LITPCSAEEE 
LVTPCAAEEQ 
LITPCSPEEE 
LITPCAAEES 
LITPCAAEES 
LITPCAAEES 
LITPCSPEEE 
LITPCSAEEE 
LITPCSAEEE 
LITPCAAEEE 
LITPCSAEEE 
LITPCS7VEEE 
LVTPCAAEEE 
LITPCAAEEE 
LVTPCAAEEE 



KLPISPLSNS 
KLPINALSNS 
KLPINPLSNS 
KLPINALSNP 
KLPINPLSNS 
KLPINALSNP 
KLPINPLSNS 
KLPISPLSNS 
KLPINPLSNT 
KLPINPLSNS 
KLPISPLSNS 
KLPISPLSNS 
KLPINPLSNS 
KLPISPLSNA 
KLPINPLSNS 



KKVTFDRVQL 
KKVTFDRMQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRVQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
RKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
RKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRVQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRQQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTIDRLQV 
KKVAFDRMQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRQQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRMQA 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRMQV 
KKVTFDRLQV 



LDSHYESVLK 

LDDHYRDVLK 

VpSTYNEVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDSHYQDVLK 

LDSHYQDVLK 

LDDHYRDVLK 

LDAHYDSVLQ 

PDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

FDQHYQDVLK 

LDDHYREWD 

LDDHYRDVLK 

QDDHYRDVLK 

LDSHYQDVLK 

LDDHYKNVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

VDQHYYDTLK 

LDDHYNTTLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYKTALQ 

LDSHYQDVLK 

LDAHYDSVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDDHYRDVLK 

LDAHYDSVLK 

LDDHYKTALK 



DVKQAATKVS 

BMKAKASTVK 

EIKARASRVK 

BMKAKASTVK 

EAKAKASTVK 

BMKAKASTVK 

EVKAAASKVK 

BVKAAASKVK 

BMKAKASTVK 

DVKRAASKVS 

BMKAKASTVK 

BMKAKASTVK 

BMKAKASTVK 

BMKAKASTVK 

BMKAKASTVK 

BMKAKASTVK 

BMKAKASTVK 

BMKAKASTVK 

BMKAKASTVK 

BMKAKASTVK 

EIKLRASTVQ 

EMKRLASKVK 

BMKAKASTVK 

BMKAKASTVK 

EVKAAASKVK 

BVKERASGVK 

BMKAKASTVK 

BMKAKASTVK 

BMKAKASTVK 

BMKAKASTVK 

BMKAKASTVK 

EMKARASTVS 

EIKELASGVK 

BMKAKASTVK 

EVKAKASTVK 

EVKERASRVK 

EVKAAASKVK 

DIKLAASKVT 

DMKAKASTVK 

BMKAKASTVK 

DMKAKASTVK 

DIKLAASKVS 

EVKERASRVK 



LLRHHNLVYS 
LLRHHNLVYS 
LLRYHNKVYC 
LLRIfflNMVYA 
LLRHHNMVYA 
LLRHHNMVYA 
LLRYHNKVYC 
LLRHHNLVYS 
LLRHHNLVYS 
LIRHHNMVYS 
LLRHHNLVYS 
LLRHHNLVYS 
LIRHHNLVYS 
LIRHHNLVYS 
LIRHHNLVYS 

2550 
AKLLSIEEAC 
AKLLSVEEAC 
PRLLTTEEAC 
AKLLSIEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ANLLSVEEAC 
ANLLSVEEAC 
AKLLSIEEAC 
ARLLTVEEAC 
AKLLSVEEAC 
AKLLSIEEAC 
AKLLSVEEAC 
ARLLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARLLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
AKLLSIEEAC 
AKLLSIEEAC 
ARLLPLEEAC 
AKLLSVEEAC 
ARLLSVEEAC 
ANLLSVEEAC 
GRLLSFEEAC 
AKLLSVEEAC 
AKLLSIEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARLLSIEEAC 
AKLLSVEEAC 
AELLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARMLSIEEAC 
ANLLSVEEAC 
ARLLTLEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
AKLLSVEEAC 
ARLLTLEEAC 
ARMLTIEEAC 
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SA13 
ThSSO 
Type_3a_CB 
TypeV_D 

VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_G2 
HC_G9 
HCU16326 
HCV_H__CMR 
HCV_»jl 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCC6AA. 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV__D 
VN004 
VN235 
VN405 



TSSRSAGQRQ 
TTSRSAGLRQ 
TSSRSASQRQ 
TSSRSASQRQ 
TSSRSAATRQ 
TTSRSASLRQ 
TTTRSAAMRQ 

2551 

ALTPPHSARS 
KLTPPHSAKS 
DLTPPHSARS 
KLTPPHSAKS 
SLTPPHSARS 
KLTPPHSAKS 
SLTPPHSAKS 
SLTPPHSAKS 
KLTPPHSAKS 
ALTPPHSAKS 
KLTPPHSARS 
KLTPPHSAKS 
RLTPPHSARS 
KLTPPHSARS 
KLTPPHSAKS 
RLTPPHSARS 
KLTPPHSARS 
KLTPPHSAKS 
KLTPPHSAKS 
RLTPPHSAKS 
DLTPSHSARS 
GLTPPHSARS 
KLTPPHSARS 
KLTPPLSARS 
SLAPPHSAKS 
SLVPPHSGRS 
KLTPPHSARS 
KLTPPHSAKS 
KLTPPHSAKS 
KLTPPHSAKS 
KLTPPHSAKS 
DLTPAHSARS 
RLVPSHSARS 
KLTPPHSAKS 
KLTPPHSAKS 
ALVPPHSARS 
SLTPPHSAKS 
QLTPPHSARS 
KLTPPHSARS 
KLTPPHSAKS 
KLTPPHSARS 
QLTPPHSARS 
ALVPPHSMS 
GLTPPHSARS 
SLTPPHSARS 
ALVPPHSARS 
ALVPPHSARS 
DLTPPHSARS 
ALTPPHSARS 
SLTPPHSARS 



KKVTFDRLQV 
KKVTFDRLQV 
RKVTFDRLQV 
KKVTFDRLQV 
KKVTFDRVQL 
KKVTFDRVQV 
KKVTFDRIiQI 



KYGFGAKEVR 
KFGYGAKDVR 
KFGYGKKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
RYGFGAKEVR 
KFGYGAKDVR 
KYGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGGKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGGKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KYGYGAQDVR 
KYGYGAKEVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KYGYSAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYGAKEVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYSAKDVR 
KFGYGAKDVR 
KYGFGAKEVR 
KFGYGAKDVR 
KFGYGAKDVR 
KFGYG/OCDVR 
KYGFGAKEVR 
KFGYSAKDVR 
KYGYGAKEVR 
RYGYGARDVR 
KFGYSAKDVR 
KFGYSAKDVR 
KFGYGAKDVR 
KFGYGAKEVR 
KFGYGAKDVR 



LDDHYREWD 
VDQHYQDVLK 
LDDHYKTVLK 
LDDHYKTALK 
LDQHYYDTVK 
VDQHYYDVLK 
LDQHYNNWK 



SLSRRAVDHI 
SLSSRAVNHI 
SHSRKAINHI 
NLSSKAVNHI 
SHSSKAIRHI 
SLSSRAVTHI 
CHARKAVAHi 
CHARKAVNHI 
NLSSRAVNHI 
SLSRRAVNHI 
NLSSKAVNHI 
NLSSRAVNHI 
NLSSGAVMHI 
NLSSRAINHI 
NLSSKAVNHI 
NLSSGAVNHI 
NLSSRAINHI 
NLSSKAVNHI 
NLSSRAVNHI 
NLSSRAXNHF 
SRASKAVDHX 
SLDKKALKHI 
NLSSKAVNHI 
NLSSKAVNHI 
CHARKAVAHI 
SLSSKAMNQI 
NLSGKAINHI 
NLSSKAVNHI 
NLSSKAVNHI 
SLSSRAVNHI 
SLSSRAVNHI 
GRTSKALNHI 
SLSSKAINHI 
NLSSKAINHI 
NLSSKAINHI 
SLSSKAINQI 
CHARKAVTHI 
SLSGRAVNHX 
SLSSKAVNHI 
SLSSRAVTHI 
SLSSKAVNHI 
SLSGRAVNHI 
SLSSRAINQI 
SLDKKALNHI 
SHTSKAVKHI 
SLSSRAINQI 
SLSSRAIDQI 
SHASKAINHI 
GLASKAVNHI 
SHTSKAINHI 



EMKRLASKVK 
EIKLRASTVH 
EVKERASRVK 
EVKERASRVK 
EIKLRASHVK 
EIKTKASGVS 
EVKLRASGVT 



KSVWEDLLED 
RSVWKDLLED 
SSVWKDLLDD 
RSVWKDLLED 
NSVWQDLLED 
RSVWKDLLED 
NSVWKDLLED 
NSVWKDLLED 
RSVWEDLLED 
RSVWEDLLED 
HSVWKDLLED 
RSVWEDLLED 
RSVWKDLLED 
RSVWKDLQED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWEDLLED 
PSVWEQLLED 
EGVWQDLLDD 
RSVWKDLLED 
RSVWEDLLED 
NSVWKDLLED 
RSVWEDLLED 
RSVWKDLLED 
RSVWKDLLED 
HSVWKDLLED 
TSVWKDLLED 
RSVWEDLLED 
NSVWEDLLED 
NSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWEDLLED 
NSVWKDLLED 
KSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
RSVWKDLLED 
KSVWKDLLED 
RSVWEDLLED 
KGV\gQDLLDD 
DSVWEDLLED 
RSVWEDLLED 
RSVWEDLLED 
NSVWADLLED 
NSVWEDLLED 
NSVWEDLLED 



ARLLPLEEAC 
ARLLSTEEAC 
ARMLTIEEAC 
ARMLTIEEAC 
AQLLSTEEAC 
AKLLSVEEAC 
AKLLSVEEAC 

2600 
HCSPIDTTIM 
TDTPIQTTIM 
NNTPIPTTIM 
TETPIDTTIM 
NTTPIDTTIM 
TETPISTTIM 
SVTPIDTIIM 
SVTPIQTTIM 
TETPIDTTIM 
QHTPIDTTIM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTVM 
TETPIDTTIM 
TETPIDTTIM 
TETPIDTTVM 
TETPIDTTIM 
TVTPIDTTVM 
SDTPIPTTIM 
SDTPLPTTIM 
TETPIDTTIM 
NVTPIDTTIM 
SVTPIDTTIM 
NSTPIPTTIM 
TETPIDTTIM 
NETPINTTIM 
TVTPIDTTIM 
TKTPIDTTIM 
TETPIDTTIM 
NVTPIPTTIM 
NTTPTPTTIM 
TETPIDTTIM 
TETPIDTTIM 
TTTPIPTTIM 
NVTPIDTTIM 
TQTPIPTTIM 
TETPIDTTIM 
TETPISTTIM 
TETPIDTTIM 
SQTPIPTTIM 
TTTPIPTTIM 
SDTPLPTTIM 
NATPIPTTIM 
TTTPIPTTIM 
TTTPIPTTIM 
TQTPIPTTIM 
NSTPIPTTIM 
NQTPIPTTIM 
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BEBEl 
D89815 
ED43type4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_vJKl 
HCVJS 
HCV_K1_R1 
HCV_K1_R2 
HC:V__K1_R3 
HCV_K1_S1 
HCV__K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCjK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type 3a_CB 
TypeVD 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV H CMR. 



2601 

AKNEVFCVDP 

AKNEVFCVQP 

AKNEVFAVNP 

AKNEVFCVQP 

AKNEVFCVKP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCIDP 

AKNEVFCVQP 

AKSEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKSEVFCVQP 

AKNEVFCVQP 

AKNEVFCVDP 

AKNEVFAVEP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFSVNP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVPCVDV 

AKNEVFAVAP 

AKSEVFCVQP 

AKSEVFCVQP 

AKNEVFCVDP 

AKNEVFCVQP 

AKNEVFCVDP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVQP 

AKNEVFCVDP 

AKNEVFCVDP 

AKNEVFAVEP 

AKNEVFCVDP 

AKNEVFCVDP 

AKNEVFCVDP 

AKNEVFCVDA 

AKNEVFCVDA 

AKNEVFCADV 

2651 

SYGFQYSPAQ 
SYGFQYSPKQ 
AYGFQYSPAQ 
SYGFQYSPGQ 
SYGFQYSPAQ 
SYGFQYSPKQ 
SYGFQYSPGQ 



TKGGKKPARL 

EKGGRKPT^ 

AKGGRKPARL 

EKGGRKPARL 

BKGGRKPARL 

EKGGRKPARL 

BKGGRKPARL 

EKGGRKPARL 

EKGGRKPARL 

TKGGKKPARL 

EKGGRKPARL 

EKGGRKPARL 

BKGGRKPARL 

EKGGRKPARL 

EKGGRKAARL 

EKGGRKPARL 

EKGGRKPARL 

EKGGRKAARL 

EKGGRKPARL 

EKGGQKPARL 

SKGGRKPARL 

SKGGKKPARL 

EKGGRKPARL 

BKGGRKPARL 

EKGGRKPARL 

AKGGRKPARL 

EKGGRKPARL 

EKGGRKPARL 

EKGGRKPARL 

EKGGRKPARL 

EKGGRKPARL 

SKGGRKPARL 

HKGGRKPARL 

EKGGRKPARL 

EKGGRKPARL 

AKGGRKAARL 

EKGGRKPARL 

TKGGKKAARL 

EKGGRKPARL 

EKGGRKPARL 

BKGGRKPARL 

AKGGKKAARL 

AKGGRKPARL 

SKGGKKPARL 

SKGGRKPARL 

AKGGRKPARL 

ARGGRKRARL 

SKGGRKSARL 

QKGGRKPARL 

SKGGRKPARL 



IVYPDLGVRV 

IVFPDLGVRV 

IVYPDLGSRV 

IVFPDLGVRV 

IVYPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVYPDLGVRV 

IVFPELGVRV 

IVFPDIX3VRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVYPDLGVRV 

IVYPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVYPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVYPDLSVRV 

IVYPDLGVRI 

IVFPDLGVRV 

IVFPDLGVRV 

IVYPDLGVRV 

IVFPDLGVRV 

IVYPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVFPDLGVRV 

IVYPDLGVRV 

IVYPDLGVRV 

IVYPDLGVRV 

IVYPDLSVRV 

IVYPDLGVRV 

IVYPDLGVRV 

IVYPDLGVRV 

IVYPDLGVRV 

IVYPDLGVRV 



CEKMALYDIT 
CEKMALYDW 
CEKRALHDVI 
CEKMALYDW 
CEKRALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDIA 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDVT 
CEKRALYDVA 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKRALYDVI 
CEKM/UjYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKRALYDVT 
CEKRALYDVI 
CEKMALYDW 
CEKMALYDW 
CEKR7VLYDVI 
CEKMALYDW 
CEKMALYDIT 
CEKMALYDW 
CEKMALYDW 
CEKMALYDW 
CEKMALYDVT 
CEKRALYDVI 
CEKRALYDIA 
CEKMALYDVT 
CEKRALYDVI 
CEKRVLYDVI 
CEKRALFDVT 
CEKRALYDVT 
CEKRALYDVT 



RVDFLLQAWK 
RVEFLVNTWK 
RVBFLLTAWK 
RVEFLVNTWK 
RVDPLLNAWK 
RVEFLVNTWK 
RVEPLVQAWK 



EKKTPMGFSY 
AKKCPMGFSY 
SKNDPMGFSY 
SKKCPMGFSY 
SKKNPMGFSY 
SKKCPMGFSY 
SKKTPMGFPY 



DTRCFDSTVT 
DTRCPDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 
DTRCFDSTVT 



2650 
QKLPVAVMGQ 
STLPQAVMGS 
KKTALAVMGA 
STLPQAVMGS 
KQLPIAVMGT 
STLPQAVMGS 
SKLPLAVMGS 
SKLPPAVMGS 
STLPQAVMGS 
QKLPKAIMGP 
STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGA 
STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGP 
STLPQAVMGS 
STLPQAVMGP 
STLPQAVMGS 
QKLPQAVMGP 
QKLPTALMGP 
STLPQAVMGP 
STLPHTVMGS 
SKLPLAVMGS 
QKLSIATMGP 
STLPQAVMGS 
STLPQPVMGS 
STLPQWMGS 
STLPQAVMGS 
STLPQAVMGP 
RKLPVAVMGA 
QKLPSAIMGS 
STLPQAVMGS 
STLPQAVMGS 
QRLSIETMGS 
TKLPLAVMGS 
QKLPQAVMGA 
STLPQAVMGS 
STLPQAVMGS 
STLPQAVMGS 
QKLPQAVMGA 
QKLSIETMGP 
QKLPTALMGP 
QKLPKTVMGS 
QKLAIETIGS 
QKLSIETMGT 
RKLPTAIMGD 
QKLPIAVMGA 
RKLPTAIMGD 

2700 
ERDIRTEESI 
ENDIRVEESI 
EKDIRVEEEV 
ENDIRIEESX 
EADIRTEEDL 
ENDIRVEESI 
ESDIRTEEAI 



437 



HCV_J'l 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
.HCVK1R3 
HCV_K1_S1 
HCV_K1_S2 
.HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGEWANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV Kl R3 



SYGFQYSPGQ 

SYGFQYSPKQ 

SYGFQYSPAE 

SYGFQYSPGQ 

SYGFQYSPKQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

AYQFQYSPNQ 

SYGFQYSPAQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

AYGFQYSPKQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

SYGFQYSPGQ 

AYGFQYSPSQ 

AYGFQYSPKQ 

SYGFQYSPGQ 

SYGFQISPGQ 

AYGFQYSPRQ 

SYGFQYSPGQ 

SYGFQYSPAQ 

SYGFQYSPGQ 

SYGFQYSPKQ 

SYGFQYSPGQ 

SYGFQYSPAQ 

AYGFQYSPQQ 

SYGFQYSPAQ 

AYGFQYSPSQ 

AYGFQYSPQQ 

AYGFQYSPQQ 

AYGFQYSPQQ 

AYGFQYSPKQ 

AYGFQYSPKQ 



RVEFLVQAWK 
RVEFLVNTWK 
RVDFLLKAWG 
RVEFLVNAWK 
RVEFLVNTWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVNAWK 
RVEFLVKAWK 
RVEYLLKMWR 
RVDFLLKAWK 
RVEFLVNAWK 
RVEFLVNTWK 
RVEFLVQAWK 
RVEHLLKMWT 
RVEFLVNAWK 
RVEFLLNAWK 
RVEFLVNTWK 
RVEFLVKTWK 
RVEFLVNTWK 
RVEYLLKIWR 
RVEYLLKMWN 
RVEFLVNAWK 
RVEFLVNAWK 
RVERLLKMWT 
RVEFLVQAWK 
RVEPLLKAWA 
RVEFLVNAWK 
RVEFLVNTWK 
RVEFLVNAWK 
RVEFLLKAWA 
RVERLLKMWT 
RVEFLLKTWR 
RVEYLLKMWR 
RVERLLKMWT 
RVERLLKMWT 
RVDRLLKMWR 
RVDYLLKMWR 
RVDQLLKMWR 



SKRTPMGFSY 

SKKCPMGFSY 

SKKDPMGFSY 

SKKNPMGFAY 

SKKCPMGFSY 

SKKCPMGFAY 

SKKCPMGFAY 

SKKSPMGFAY 

SKKCPMGFAY 

SKKCPMGFAY 

SKKSPMGFAY 

SKKCPMGFSY 

SKKNPMGFSY 

SKKVPMGFSY 

SKKIPMAFSY 

SKKCPMGFAY 

SKKCPMGFAY 

SKKTPMGLSY 

SKKTPLGFSY 

SKKCPMGFSY 

SKENPMGFSY 

SKKNPMGFSY 

SKKCPMGFSY 

SKKCPMGFSY 

SKKTPMGFSY 

SKKTPLGFSY 

SKKSPMGFSY 

SKKSPMGFSY 

SIOCTPLQPSY 

SKKTPMGFSY 

EKKDPMGFSY 

SKKSPMGFAY 

SKKCPMGFSY 

SKKSPMGFAY 

EKKDPMGFSY 

SKKTPLGFSY 

SKKTPMAFSY 

SKKTPMGFSY 

SKKTPLGFSY 

SKKTPLGFSY 

SKKTPMGFSY 

SKKTPMGFSY 

SKKTPMGFSY 



DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

CTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTIT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 

DTRCFDSTVT 



ESDIRTEEAI 

ESDIRVEESI 

ERDIRTEESI 

ESDIRVEESI 

ENDIRVEESI 

ESDIRVEESI 

ENDIRVEESI 

ENDIRTEESI 

ESDIRVEESI 

ESDIRVEESI 

ENDIRVEESI 

ESDIRTEESI 

ENDIRVEESI 

ERDIRTENDI 

EHDIMTEESI 

ESDIRVEESI 

ENDIRVEESI 

ESDIRTEEAI 

EHDIRTEEGI 

ESDIRVEESI 

QNDIRVEESI 

ENDIRVEESI 

ENDIRIEESI 

ENDIRTEESI 

ERDIRTEESI 

EQDIRVEESI 

ESDIRVEESI 

ESDIRVEESI 

GQDIRVEEAV 

ESDIRTEEAI 

ERDIRTEESI 

ENDIRTEESI 

ENDIRVEESI 

ENDIRTEESI 

ERDIRTEESI 

EQDIRVEEEI 

EHDIMTEESI 

ERDIRTEEDI 

EQDIRVEEEI 

EQDFRVEEEI 

ERDIRTEQDI 

ERDIRTEEDI 

EHDIKTERDV 



2701 

YLSCSLPEEA 
YQCCDLAPEA 
YQCCDLEPEA 
YQCCDLAPEA 
YQSCDLVPEA 
YQCCDLAPEA 
YQCCDLDPQA 
YQCCDLDPQA 
YQCCDLAPEA 
YQACSLPQEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 
YQCCDLAPEA 



RTAIHSLTER 
RQAIRSLTER 
RKVITALTDR 
KQAIKSLTER 
RAAIRSLTER 
KLAIKSLTER 
RVAIKSLTER 
RVAIRSLTER 
RQAIRSLTER 
RTVIHSLTER 
RQVIRSLTER 
KLAIRSLTER 
RQAIRSLTER 
RQAIRSLTER 
RQVIRSLTER 



LYVGGPMTNS 
LYIGGPMTNS 
LYVGGPMHNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPLTNS 
LYVGGPLTNS 
LYIGGPLTNS 
LYVGGPMTNS 
LYIGGPLTNS 
'LYIGGPLTNS 
LYIGGPLTNS 
LYIGGPLTNS 
LYVGGPLTNS 



KGQSCGYRRC 
KGQNCGYRRC 
KGDLCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
RGENCGYRRC 
RGENCGYRRC 
KGQNCGYRRC 
KGQSCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 
KGQNCGYRRC 



2750 
RASGVLTTSM 
RASGVLTTSC 
RATGVYTTSF 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVFTTSM 
RASGVLTTNC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 
RASGVLTTSC 



438 



HCV_K1_S1 
HCV_K1S2 
HCV_K1_S3 
HCV_L2 
HCV__N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCaTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th5 80 
Type_3a_CB 
Typey_D 
VN004 
VM235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 



YQCCDLAPEA 

YQCCDLAPEA 

YQCCDLAPEA 

YQCCDLAPEA 

YQCCDLAPEA 

YQSCQLDPVA 

YQSCDLQPEA 

YQCCDLAPEA 

YQCCDLGPEA 

YQCCDLDPQA 

YQCCDLEPEA 

YQCCDLAPEA 

YQCCDLAPEA 

YQCCDLAPEA 

YQCCDLAPEA 

YQCCDLAPEA 

YQCCELDPVA 

YQACDLKDEA 

YQCCDLAPEA 

YQCCDLAPEA 

YQCCNLEPEP 

YQCCDLDPQA 

YRACSLPEEA 

YQCCDLDPEA 

YQCCDLAPEA 

YQCCDLDPEA 

YRACSLPEEA 

YQCCNLEPEA 

YQSCDLQPEA 

YQSCQLDPTA 

YQCCNLEPEA 

YQCCNLEPEA 

YLSCQLDPEA 

YQCCQLDPVA 

YLSCKLDPVA 



RQAIRSLTER 

RQAIRSLTER 

RQVIRSLTER 

KQAIKSLTER 

RQAIKSLTBR 

RRWSSLTER 

RVAIRSLTQR 

RQAIKSLTER 

RQAIRSLTER 

RVAIKSLTER 

RKAISALTER 

RQAIRSLTER 

RRAIKSLTER 

RQAIKSLTER 

RQVIRSLTER 

RQAIRSLTER 

RKAISSLTER 

RRVITSLTER 

RQAIKSLTER 

RQAIKSLTER 

GQAISSLTER 

RVAIKSLTER 

HTAIHSLTER 

RQAIRSLTER 
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LELITSCSSN 

LELITSCSSN 

LELITSCSSN 

LELISSCSSN 

QELITSCSSN 

LELITSCSSN 

LELITSCSSN 

LELITSCSSN 

LELITSCSSN 



VSVALDPRGR 

VSVAfTOASGK 

VSVAHDVTGK 

VSVAHDASGK 

VSVAHDGAGK 

VSVAHDASGK 

VSVAHDGAGK 

VSVAHDGTGK 

VSVAHDASGK 

VSVALDSRGR 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDASGK 

VSVAHEGNGK 

VSVARDASGN 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDGAGK 

VSVACDGAGK 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDASGK 

VSVAHDASGK 



2850 
RRYYLTRDPT 
RVYYLTRDPT 
KVYYLTRDPE 
RVYYLTRDPT 
RVYYLTRDPE 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RRYFLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
KYYYLTRDCT 
RIYYLTRDPQ 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RYYYLTRDPE 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
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HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
N2LI 
SA13 
th580 
Type^3a_CB 
TypeV__D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC__C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 



TDAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TET^TRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TDAMIRYSAP 
TEAMTRYSAP 
TEAMTRYSAP 
TEAMTRYSAT 
TEAMTRYSAP 
TEAMTRYSAP 

2851 

TPLARAAWET 
TPLARAAWET 
TPLARAVWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
IPLARAAWET 
TPITRAAWET 
TPLARAAWET 
TPIARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPIARAAWET 
TPLARAAWET 
VPLAKAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWAT 
IPXiARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
NVLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPIARAAWET 
TPLARAAWET 



PGDEPHPEYD 
PGDPPQPTYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDAPQPTYD 
PGDPPQPEYD 
PGDPPRPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPQPEYD 
PGDPPRPEYD 
PGDAPQATYD 
PGDPPVPAYD 
PGDAPQPTYD 
PGDAPQPTYD 
PGDAPQPTYD 
PGDEPSPTYD 
PGDDPQPEYD 
PGDEPHPAYD 



LEHITSCSSN 
LELITSCSSN 
LBLITSCSSN 
LELITSCSSN 
LBLITSCSSN 
LELITSCSSN 
LELITSCSSN 
LBLITSCSSN 
LELITSCSSN 
LBLITSCSSN 
LBLITSCSSN 
LELITSCSSN 
LBLVTSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LELITSCSSN 
LBLITSCSSN 
LELITSCSSN 



VSVAHDHTGQ 
VSVAHDGAGK 
VSVAHDASGK 
VSVAHDASGK 
VSVARDDKGK 
VSVAHDGAGK 
VSVALGPQGR 
VSVAHDASGK 
VSVAHDASGK 
VSVAHDASGK 
VSVAXGPQGR 
VSVARDDKGR 
VSVAHDASGN 
VSVAHDGTGQ 
VSVARDDKGR 
VSVALDNKGK 
VSVAHDGDGR 
VSVAHDGAGQ 
VSVAHDHTGQ 



ARHSPVNSWL 
ARHTPVNSWL 
VRHTPVUSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
VRHSPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
AKSTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARSTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
AKHSPVNSWL 
ARHTPVNSWL 
ARHTSVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
VRHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
VRHSPVNSWL 
ARHTPVNSWL 



GNIIQYAPTV 

GNIIMYAPTL 

GNIIVYAPTI 

GNIIMYAPTL 

GNIIMFAPTL 

GNIIMYAPTL 

GNIIMFAPTL 

GNIIMFAPTL 

GNIIMYAPAL 

GNIIQYAPTI 

GNIIMYAPTL 

GNIIMYAPTL 

GNIIMFAPTL 

GNIIMYAPTL 

GNIIMYGPTL 

GNIIMFAPTL 

GNIIMYAPTL 

GNIIMYGPTL 

GNIIMYAPTL 

GNIIMYAPTL 

GNIIMFAPTI 

GNIIMYAPTL 

GNIIMYAPTL 

GNIIMYAPTL 

GNTTMFAPTL 

GNIIMFAPTI 

GNIIMYAPTL 

GNIIMYAPTL 

GNIIMYAPTL 

GNIIMYAPTL 

GNIIMYAPTL 

GNIIMYAPTI 

GNIIMYAPTI 

GNIIMYAPTL 

GNIIMYAPTL 

GSIIMYAPTI 

GNIIMFAPTL 

GNIIQYAPTI 

GNIIMYAPTL 



WVRMVLMTHF 

WARMILMTHF 

WVRMILMTHF 

WARMILMTHF 

WVRMVLMTHF 

WARMILMTHF 

WARMILMTHF 

WARMILMTHF 

WARMILMTHF 

WVRMVIMTHF 

WARMILMTHF 

WARMILMTHF 

WVRMILMTHF 

WARMILMTHF 

WARMILMTHF 

WVRMILMTHF 

WARMILMTHF 

WARMILMTHF 

WARMILMTHF 

WARMILMTHF 

WVRMVLMNHF 

WARIVLMTHF 

WARMILMTHF 

WARMILMTHF 

WARMILMTHF 

WVRMVLITHF 

WARMILMTHF 

WARMILMTHF 

WARMILMTHF 

WARMILMTHF 

WARMILMTHF 

WVRMVLMTHF 

WVRMVIMTHF 

WARMILMTHF 

WARMILMTHF 

WVRMVMMTHF 

WARMILMTHF 

WARMVLMTHF 

WARMILMTHF 



RYYYLTRDPT 
RYYYLTRDPB 
RVYYLTRDPT 
RVYYLTRDPT 
RYYYLTRDAT 
RVYYLTRDPT 
RRYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RVYYLTRDPT 
RRYYLTRDPT 
RYYYLTRDAT 
RVYYLTRDPQ 
RYYYLTRDCT 
RYYYLTRDAT 
RYYYLTRDAT 
RYYYLTRDPV 
RYYYLTRDPL 
RYYYLTRDPT 

2900 
FSVLMAQDTL 
FSILLAQEQL 
FSILQSQBAL 
FSILLAQEQL 
FSILIAQEHL 
FSILLAQEQL 
FSVLIARDQL 
FSVLIARDQL 
FSILLAQEQL 
FSILLAQDTL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSNLLAQEYL 
FSILLAQEQL 
FSILLAQEQL 
FSNLLAQEYL 
FSILLAQEQL 
FSILLAQEQL 
FSILQSQEQL 
FSVLQSQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSVLIARDQL 
FSILQAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILXiAQEQL 
FGILQPQEQL 
FSILQAQEQL 
FSILLAQEQL 
FSILLAQEQL 
FSILQSQEIL 
FSVLIARDQL 
FSILMAQDTL 
FSILLAQEQL 
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HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV__J1 
HCV_J483 
HCV_J8 
HCV_JK1 
HCV_JS 
HCV_K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14B0 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK04 6 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 



TPIARAAWET 
TPLARAAWET 
TPLSRAAWET 
TPLARAAWET 
VPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLARAAWET 
TPLSRAAWET 
TPLSRAAWET 

2901 

DQDLNFEMYG 
EKALDCQIYG 
EKALDFDMYG 
EKALECQIYG 
EKALDCEIYG 
EKTLDCQIYG 
EQALNCEIYA 
EQALDCEIYG 
EQALDCQIYG 
NQNLNFEMY6 
EKALGCQIYG 
EKALDCQIYG 
EKALDCQIYG 
EKALDCQIYG 
DKALDCQIYE 
EKALDCQIYG 
EKALDCQIYG 
DKALDCQIYE 
EKALECQIYG 
EKALDCQIYG 
EKAFDFDIYG 
EKTLAFEMYG 
EKALDCQIYG 
EKALDCQIYG 
EQALNCEIYG 
ERALDFEMYG 
EKALDCQIYG 
EKALDCQIYG 
EKALDCQIYG 
GKALDCQIYG 
EKALDCQIYG 
HKALDFDMYG 
EKALDFEMYG 
EKALDCQIYG 
EKALDCQIYG 
DRPLDFEMYG 
EQALDCEIYG 
DQNLNFEMYG 
EKALDCQIYG 
EKTLDCQIYG 
EKALDCQIYG 
DQNLNFEMYG 
DRPLDFEMYG 
EKALAFEMYG 
EAALNFDMYG 
DRPLDFEMYG 
DRPLDFEMYG 



ARHTPVNSWL 
ARHTPVNSWL 
VRHSPVNSWL 
ARHTPVNSWL 
AKHSPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 
ARHTPVNSWL 



GNIIMYAPTL 
GNIIMYAPTL 
GNIIQYAPTI 
GNIIMYAPTI 
GNIIMYAPTL 
GNIIMYAPTI 
GNIIMYAPTI 
GNIIMYAPTI 
GNIIMYAPTI 
GNIIMYAPTI 
GNIIMYAPAI 



WARMILMTHF 
WARMJLMTHF 
WVRMVLMTHF 
WVRMVMMTHF 
WARIVLMTHF 
WVRMVLMTHF 
WVRMVMMTHF 
WVRMVMMTHF 
WVRMVLMTHF 
WVRMVLMTHF 
WVRMVLMTHF 



AVYSVSPLDL 
ATYSIEPLDL 
VTYSITPLDL 
ACYSIEPLDL 
AVHSVQPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
AVYSVNPLDL 
ATYFIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
AIYSIGPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
AIYSIGPIiDL 
ACYSIEPLDL 
ACYSIEPLDL 
VTYSVSPLDL 
SVYSVTPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ATYSVTPIjDL 
ACYSIEPLDL 
AYYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
VTYNITPLDL 
AVYSVTPLDL 
ACYSIEPLDL 
ACYSIEPLDL 
ATYSVTPLDL 
ACYSIEPLDL 
AVYSVSPLDL 
ATYSIEPLDL 
ACYSIEPLDL 
ATYSIEPLDL 
XVYSVSPLDL 
ATYSVTPLDL 
SVYSVTPLDL 
VTYSVTPLDL 
ATYSVTPLDL 
ATYSVTPLDL 



PAIIERLHGL 

PQIIQRLHGL 

PAIIQRLHGL 

PQIIERLHGL 

PEIIQRLHGL 

PQIIERLHGL 

PPIIQRLHGL 

PPIIQRLHGL 

PQIIERLHGL 

PAIIERLHGL 

PQIIQRLHGL 

PQIIERLHGL 

PQIIQRLHGL 

PQIIQRLHGL 

PQVIQRLHGL 

PQIIQRLHGL 

PQIIQRLHGL 

PQVIQRLHGL 

PQIIERLHGL 

PQIIERLHGL 

PAIIQRLHGM 

PAIIQRLHGL 

PQIIQRLHGL 

PQIIQRLHGL 

PPIIQRLHGL 

PAIIERLHGL 

PQIIERLHGL 

PQIIERLHGL 

PQIIERLHGL 

PQIIERLHGL 

PQIIERLHGL 

PQIIQRLHGM 

PAIIERLHGL 

PQIIQRLHGL 

PQIIQRLHGL 

PAIIERLHGL 

PPIIQRLHGL 

PAIIERLHGL 

PQIIQRLHGL 

PQIIERLHGL 

PQIIQRLHGL 

PAIIERLHGL 

PAIIERLHGL 

PAIIQRLHGL 

PAIIQRLHGM 

PAIIERLHGL 

PAIIERLHGL 



EAFSLHSYSP 

SAFSLHSYSP 

SAFTLHGYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFLLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

EAFSLHTYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

AAFSLHGYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHGYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

AAFSLHGYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSVHSYSP 

SAFSLHSYSP 

DAFSLHTYTP 

SAFSLHSYSP 

SAFSLHSYSP 

SAFSLHSYSP 

DAFSLHTYSP 

SAFTLHSYSP 

SAFTLHSYSP 

AAFSLHGYSP 

SAFTLHSYSP 

SAFTLHSYSP 



FSILLAQEQL 
FSILLAQEQL 
FSILMAQDTL 
FSILQSQEIL 
FSVLQSQEQL 
FSILQCQEQL 
FSILQSQEIL 
FSILQSQEIL 
FQILQAQETL 
FAILQSQEIL 
FQILQAQEQL 

2950 
HELTRVAAAL 
GEINRVASCL 
HELNRVAGAL 
GEINRVASCL 
GEINRVAACL 
GEINRVASCL 
GEVNRVAACL 
GEINRVAACL 
GEINRVASCL 
HELSRVAATL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
VELNRVGACL 
SEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVAACL 
TELNRVAGAL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
GELNRVGACL 
VELNRVAG/Uj 
GEINRVASCL 
GEINRVASSL 
VELNRVAGTL 
GEINRVAACL 
HELTRVASAL 
GEINRVASCL 
GEINRVASCL 
GEINRVASCL 
HELTRVASAL 
VELNRVAGTL 
SEINRVSSCL 
TELNRVGASL 
VELNRVAGTL 
VELNRVAGTL 
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VN004 DRALDFDIYG VTYSITPLDL PVIIQRLHGM AAPSLHGYSP DELNRVASCL 
VN235 HKALDFDMYG VTYSVTPLDL PYIIQRLHGM AAFSLHGYSP GELNRVASCL 
VN4 05 DKVLDFDMYG VTYSVSPLQL PAIIQRLHGM AAFSLHGYSP TELNRVGACL 



BEBEl 
D8981S 
BD43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_JB 
HCV_JK1 
HCV_JS 
HCV__K1_R1 
HCV_K1_R2 
HCV_K1_R3 
HCV_K1_S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV1480 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK049 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type_3a_CB 
TypeV_D 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 



2951 

RKLGAPPLRA 
RKLGVPPLRV 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGAPPLRA 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRT 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRT 
RKLGVPPLRV 
■ RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVLPSRA 
RKLGVPPLRA 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGVPPLRA 
RKLGIPPLRA 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGAPPLRA 
RKLGIPPLRA 
RKLGVPPLRV 
RKLGVPPLRV 
RKLGCPPLRA 
RKLGVPPLRA 
RKLGAPPLRA 
RKLGVPPLRV 
RKLGVPPLRA 
RKLGVPPLRV 
RKLGAPPLRA 
RKLGCPPLRA 
RKLGVPPLRA 
RKLGAPPLRA 
RKLGCPPLRA 
RKLGCPPLRA 
RKLGAPPLRA 
RKLGAPPLRA 
RKLGAPPLRA 



WKSRARAVRA 

WRHRARSVRA 

WRHRARAVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARSVRA 

WKSRARAVRA 

WRHRARSVRA 

WRHRARGVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARRVRA 

WRHRARNVRA 

WRHRARAVRA 

WRHRARAVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRAWSVRA 

WRHRARAVRA 

WRHRARSVRA 

WRHRARSVRA 

WliHRARSVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARAVRA 

WRHRARAVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARAVRA 

WRHRARSVRA 

WKSRARAVRA 

WRHRARSVRA 

WRHRARSVRA 

WRHRARSVRA 

WKSRARAVRA 

WRHRARAVRA 

WRHRARAVRA 

WRHRARAVRA 

WRHRARAGRA 

WRHRARAVRA 

WRHRARAVRA 

WRHRARAVRA 

WRHRARAVRA 



3000 

SLISRGGSAA TCGRYLFNWA VRTKLKLTPL 
KLLSQGGRAA TCGKYLFNWA VKTKLKLTPI 
KLIAQGGRAK ICGIYLFNWA VKTKLKLTPL 
KLLSQGGRAA TCGKYLFNWA VRTKLKLTPI 
TLLSQGGRAA ICGKYLFNWA VICTKLKLTPL 
KLLSQGGRAA TCGKYLFNWA VRTKLKLTPI 
RLLSRGGRAA ICGKYLFNWA VRTKLKLTPI 
RLLSRGGRAA ICGKYLFNWA VRTKLKLTPI 
KLLSQGGRAA TCGRYLFNWA VRTKLKLTPI 
SLIAQGARAA ICGRYLFNWA VKTKLKLTPL 
KLLSQGGRAA TCGKYLFNWA VRTKLKLTPI 
KLLSQGGRAA TCGKYLFNWA VRTKLKLTPI 
KLLSQGGRAA TCGRYLFNWA VKTKLKLTPI 
KLLSQGGRAA ICGKYLFNWA VRTKLKLTPI 
KLLSQGGRAA TCGKYLFNWA VKTKLKLTPI 
KLLSQGGRAA TCGRYLFNWA VKTKLKLTPI 
KLLSQGGRAA ICGKYLFNWA VRTKLKLTPI 
KLLSQGGRAA TCGKYLFNWA VKTKLKLTPI 
KLLSQGGRAA TCGKYLFNWA VRTKLKLTPI 
KLLSQGGRAA TCGKYLFNWA VKTKLKLTPI 
KLIAQGGKAA ICGKYLFNWA VKTKLKLTPL 
KLIAQGGRAA ICGIYLFNWA VKTKRKLTPL 
KLLSQGGRAA TCGRYLFNWA VKTKLKLTPI 
KLLSPGGEGS TCGKYLFNWA VRTKLKLTPI 
RLLARGGKAA ICGKYLFNWA VRTKLKLTPI 
KLIAQGGKAR ICGLYLFNWA VRTKTKLTPL 
KLLSQGGRAA TCGRYLFNWA VKTKLKLTPI 
KLLSQGGRAA TCGKYLFNWA VKTKLKLTPI 
RLLSQGGRAA TCGKYLFNWA VKTKLKLTPI 
KLLSQGGRAA TCGKYLFNWA VRTKLKLTPI 
KLLSQGGRAA TCGKYLFNWA VKTKLKLTPI 
KLIAQGGKAA ICGMYLFNWA VKTKLKLTPL 
KLISQGGKAK ICGLYLFNWA VRTKAKLTPL 
RLLSQGGRAA TCGKYLFNWA VRTKLKLTPI 
RLLSQGGRAA TCGKYLFNWA VRTKLKLTPI 
KLIAQGGRAK ICGLYLFNWA VRTKTKLTPL 
RLLARGGRAA TCGKYLFNWA VRTKLKLTPI 
SLISR6GRAA VCGRYLFNWA VKTKLKLTPL 
KLLSQGGRAA TCGKYLFNWA VKTKLKLTPI 
KLLSQGGRAA TCGKYLFNWA VRTKLKLTPI 
KLLSQGGRAA TCGKYLFNWA VKTKLKLTPI 
SLISRGGRAA ICGRYLFNWA VKTKLKLTPL 
KLIAQGGRAK ICGLYLFNWA VRTKTNLTPL 
KLIAQGGKAA ICGIYLFNWA VKTKRKLTPL 
KLIAQGGKAA ICGKYLFNWA VKTKLKLTPL 
KLIAQGGKAK ICGLYLFNWA VRTKTKLTPL 
KLIAQGGKAK ICGLYLFNWA VRTKTNLTPL 
KLIAQGGKAA VCGKYLFNWA IKTKLRLTPL 
KLIAQGGKHA ICGKYLFNWA VRTKLKLTPL 
KLIAQCGGAA ICGKYLFNWA VKTKLKLTPI 



3001 ^^^^ 

PAARLLDLSS WFTVSAGGGD lYHSVSRARP RLLLLGLLLL CVGVGIFLLP 

PEASQLDLSG WFVAGYSGGD lYHSLSRARP RWFMWCLLLL SVGVGIYLLP 

PAAAKLDLSG WFTVGAGGGD lYHSMSHARP RYLLLCLLIL TVGVGIFLLP 
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HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_ai 
HCV_J483 
HCV_J8 
HCV_JK1 
HCVJS 
HCV_K1_R1 
HCV_K1_R2 
HCV^K1__R3 
HCV_K1__S1 
HCV_K1_S2 
HCV_K1_S3 
HCV_L2 
HCV_N 
HCV12083 
HCV14 80 
HCVPOLYP 
HD_1 
HPCCGAA 
HPCFG 
HPCGENANTI 
HPCGENOM 
HPCHUMR 
HPCJ 
HPCJCG 
HPCJK046 
HPCJK04 9 
HPCJTA 
HPCJTB 
HPCK3A 
HPCPLYPRE 
HPCPOLP 
HPCPP 
HPCUNKCD 
MKCIA 
NDM59 
NZLI 
SA13 
Th580 
Type 3a_CB 
TypeVD 
VN004 
VN235 
VN405 



BEBEl 
D89815 
ED43type_4 
HC_C2 
HC_G9 
HCU16326 
HCV_H_CMR 
HCV_J1 
HCV_J4 83 
HCV_J8 
HCV JKl 



PAASRLDLSG 
PSASQLDLSN 
PAASRIiDLSQ 
AAAGRLDLSG 
AAAGRLDLSG 
PAASQLDLSG 
PEASRLDLSG 
PAASQLDLSG 
PAASRLDLSG 
PAASQLDLSN 
PAASQLDLSG 
PAASQLDLSS 
PAASQLDLSN 
PAASQLDLSG 
PAASQLDLSS 
PAASRLDLSS 
PAASQLDLSG 
VSASKLDLSG 
ADADRLDLSS 
PAASQLDLSN 
PAAFQLDLSG 
TAAGRLDLSG 
PTAGQLDLSS 
PAASQLDLSK 
PAASRLDLSG 
PAASRLDLSG 
PAASQLDLSS 
PAASQLDLSG 
RDAHRLDLSG 
PQAGLLDLSR 
PAASQLDLSS 
PAASQLDLSS 
PAAGQLDLSS 
AAAGQLDLSG 
PEARLLDLSS 
PEASQLDLSG 
PAASRLDLSG 
PEASQLDLSG 
PEARLLDLSS 
PAAGQLDLSS 
ADADRLDLSS 
AAASQLDLSG 
PRAGQLDLSI 
PATGQLDLSS 
RGASALDLSG 
RGAANLDLSG 
PDAARLDLSG 

3051 

AR 

NR 

AR 

NR 

NR 

NR 

NR 

NR 

NR 

AR 

NR 



WFVAGYGGGD 
WFTGGYSGGD 
WFVAGYSGGD 
WFTAGYSGGD 
WFTAGYSGGD 
WFVAGYSGGD 
WFTVGAGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYDGGD 
WFTVGAGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFTAGYSGGD 
WFTVGVGGND 
WFVAGYGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYNGGD 
WFVAGYSGGD 
WFTVGAGGND 
WFVAGYSGGD 
WFVAGYSGGD 
WFTVGVGGND 
WFTAGYSGGD 
WFTVGAGGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFVAGYSGGD 
WFTVGAGGGD 
WFTVGVGGND 
WFTVGAGGGD 
WFVAGYDGGD 
WFTVGVGGND 
WFTVGVGGND 
WFTSGYGGGD 
WFVSGGSGGD 
WFISGFSGGD 



lYHSLSRARP 
lYHSVSHVRP 
lYHSLSRARP 
lYHSVSHARP 
lYHSVSHARP 
lYHSLSRARP 
lYHSVSHARP 
lYHSLSRARP 
lYHSLSRARP 
VYHSLSRARP 
lYHSVSRARP 
lYHSLSRARP 
VSfHSLSRARP 
lYHSVSRARP 
lYHSLSRARP 
lYHSVSHARP 
lYHSLSRARP 
lYHSVSQARP 
lYHSMSRARP 
lYHSLSRARP 
lYHSLSRARP 
lYHSVSHARP 
lYHSVSRART 
lYHSLSRARP 
lYHSLSRARP. 
lYHSLSRARP 
lYHSLSRARP 
lYHSLSRARP 
IFHSVSHARP 
lYHSVSRARS 
lYHSLSRARP 
lYHSLSRARP 
lYHSVSRART 
lYHSVSHARP 
lYHSVSRARP 
lYHSLSRARP 
lYHSLSRARP 
lYHSLSRARP 
lYHSVSRARP 
lYHSVSRART 
lYHSMSRARP 
lYHSVSRARP 
lYHSVSRART 
lYHSVSRART 
VYHSASRARP 
IFHSVSRARP 
lYHSVSRARP 



RWFMLCLLLL 

RWFFWCLLLL 

RWFMLCLLLL 

RWFWFCLLLL 

RWFWFCLLLL 

RWFLLCLLLL 

RLLLLCLLLL 

RWFMWCLLLL 

RWFMWCLLLL 

RWFMLCLLLL 

RWFMWCLLLL 

RWFMWCLLLL 

RWFMLCLLLL 

RWFMWCLLLL 

RWFMWCLLLL 

RWFMLCLLLL 

RWFMLCLLLL 

RFLLLGLLLL 

RNLLLCLLLL 

RWFMWCLLLL 

RWFMWCLLLL 

RWFWFCLLLL 

RHLLLCLLLL 

RWFMLCLLLL 

RWFMLCLLLL 

RWFMLCLLLL 

RWFMLCLLLL 

RWFMLCLLLL 

RVLLLCLLLL 

RHLLLGLLLL 

RWFMWCLLLL 

RWFMWCLLLL 

RYLLLCLLLL 

RWIWFCLLLL 

RLLLLGLLLL 

RWFMWCLLLL 

RWFMLCLLLL 

RWFMWCLLLL 

RLLLLSLLLL 

RHLLLCLLLL 

RCILLCLLLL 

RLLLLGLLLL 

RYLLLCLLLL 

RYLLLCLLLL 

RFLLLCLLLL 

RNLLLCLLLL 

RIFLLCLLLL 



SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
AAGVGIYLLP 
AAGVGIYLLP 
SVGVGIYLLP 
SVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
TVGVGIFLLP 
SVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
AAGVGIYLLP 
TVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGVYLLP 
SVGVGIYLLP 
TVGVGIFFLP 
TVGVGIFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
TVGVGIFLLP 
AAGVGIYLLP 
FVGVGLFLLP 
SVGVGIYLLP 
SVGVGIYLLP 
SVGVGIYLLP 
LVGVGLFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
TVGVGIFLLP 
SVGVGIFLLP 
TVGVGIFLLP 
SVGVGIFLLP 
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HCV_»JS 


NR 


n.v.V IvJ. Kl 


NR 


HCV_K1_R2 


NR 


HCV Kl R3 


NR 


HCV_K.l S 1 


NR 


ilv»V JvX 


NR 


ttv* V__K1__S 3 


NR 


HCV_Ij2 


NR 


HCV^N 


N. 


HCV12083 


AR 


riCV1480 


AR 


HCVPOLYP 


NR 


HD_1 


NR 


HPCCGAA 


NR 


HPCFG 


AR 


HPCGENANTI 


NR 


nPCGENOM 


NR 


MPCHUMR 


NR 


HPCJ 


NR 


MPCuCG 


NR 


MPLJKU46 


PR 


HPk^JK04 9 


AR 


rlfL-J 1 A 


NR 


nirL.U ±13 


MR 


HPUJv3A 


AR 




NR 


MPCPODP 


AR 


HPCPP 


NR 


HPCUNKCD 


NR 


MKCIA 


NR 


NDM59 


AR 


NZLI 


AR 


SA13 


AR 


Th580 


AR 


Type_3a_CB 


AR 


TypeV D 


AR 


VN004 


AR 


VN235 


AR 


VN4 05 


AR 
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Table 23. HTV Fusion Construct 



I 



Table 24. HBV GCR-3697 Fusion Construct 



GCR-3697 

SEQID 
NO: 



GCR-3697 

SEQID 
NO: 



Polynucleotide 



I Start 



COOTTeAOClXX!CTOTCCCT<XTCaroS^ 

CCymCCTATCCCCrCCAOCTGTOCCTTCAAGGCAGCCCXrSG^^ 

^?^^^'^^^^^'°'''^<^°<=aggacix!A(x:cgotatgtxkk:cagac^^ 

OAOAC^ACAGrGOirAG^^^^^^^ 



^^^^^^ 



i Stop 
2232 



Polypeptide 



4- 

744 



Mm? 



Table 25. UBV AOSIb2 Fusion Construct 



HBV 
AUolbz 

SEQID 
N0:_ 


Polynucleotide 

1 Start 
t 

CCTCTCK5AAO(K:CG0AATCCTGTATAAGGCCAAGTTCGTC3OCTCCCTGCACCXn'OAAC^^ 
GCCTAGCGATTTCTTTCCTAGCGTGAACTlCClGCrGTCCCTGoSU^ 
CTGGGAGTCGGACTGTCCAGGTACGTGGCTAGGCTGTTCCTGCTCACCAG/i^TCcS 
CCAGAGACCACCOTGGTOAGGAGGCAGGCCTTCACCTITAC^CTA^ATAi^ 

iStop 
657 


HBV 
A0SIb2 

SEQID 
N0:__ 


Polypeptide 

Ig^A^^^liS^^^^^^ 

GNFT0LYNlJ>SDFmVKTLWIOVGlLYKNVSIPWTHKOAALWDFSQFSRNSA^^ 

I 

. 219 



Table 26. HCV Fusion Coostnict 

i. i 



MOMQVQIQSLniJXWVPaSRaMXJVRATRK^^ 



Table 27. Plasmodium falciparum Fusion Construct 



.1 j 

! .) 



OTTOAWXMCAACnXTACjMOAAQAAOOCCXKXXja^^ 




Table 28. Mycobacterium tuberculosis Fusion Construct 




mi 



MQVQIQSU^LLLWVPaSR0W4SR\aTF^VKALV^^ 
OIJinAVYLVaAAAMALLRLPVKRMFAANLOVmLYFaOI^ 
UCAAAKAAARU^OTAAAQF\n<^AL1PLVNAMIYAAIl^(IAAi^^ 

AT<K3A<KrKK:AOATCx:AaAoa:r^^ 

ATOAOGAOAOTOAOCACATTCACTtn^ 
CTOAT0Al«3CK:A00aCTOCAQO(XllOT^ 
OCAOCKKJTOATaACACKXXnxiTAOCTOO^^ 
OTOAAOCGCATCnTroCIXKIAAATCT^ 

GOAAGGCTOCxxxnxxmKnxKxnxKnn^ 

ACItmiAAGOCAaCXXKn'AAOdOCOCTC^ 

(xiTQcnxxicocTaATrocxxn^c^^ 
CQcracAccx^ATQckrrc]^^ 




Table 29. Hepatitis B Virus Core Protein (SEQ ID NO: _) 

MQLFHLCLIISCSCPTVQASKLCLGWLWGMDIDPYKEFGATVELLSFLPSDFFPSVRD 
LLDTASALYREALESPEHCSPHHTALRQAILCWGELMTLATWVGVNLEDPASRDLW 
SWNTNMGLKFRQLLWFHISCLTFGREWIEYLVSFGWVIRTPPAYRPPNAPILSTLP^ 
TTWRRRGRSPRRRTPSPRRRRSQSPRRRRSQSRESQC 



WHAT IS CLAIMED IS: 

1 . A method for identifying a candidate peptide epitope which induces a HLA 
class I CTL response against variants of said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, variants of a 
peptide epitope 8-11 amino acids in length, each variant comprising primary 
anchor residues of the same HLA class I binding motif; and 

b) determining whether one of said variants comprises only conserved non- 
anchor residues in comparison to at least one remaining variant, thereby 
identifying a candidate peptide epitope. 

2. A method for identifying a candidate peptide epitope which induces a HLA 
class I CTL response against variants of said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, variants of a 
peptide epitope 8-1 1 amino acids in length, each variant comprising primary 
anchor residues of the same HLA class I binding motif; 

b) determining whether each of said variants comprises conserved, semi- 
conserved or non-conserved non-anchor residues in comparison to each of 
the remaining variants; and 

c) identifying a variant which comprises only conserved non-anchor residues 
in comparison to at least one remaining variant. 

3. A method for identifying a candidate peptide epitope which induces a HLA 
class I CTL response against variants of said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, a population of 
variants of a peptide epitope 8-1 1 amino acids in length, each peptide 
epitope comprising primary anchor residues of the same HLA class I 
binding motif; 

b) choosing a variant selected from the gi oup consisting of: 

i) a variant which comprises preferred primary anchor residues of said 
motif; and 

ii) a variant which occurs with high frequency within the population of 
variants; and 



c) determining whether the variant of (b) comprises only conserved non- 
anchor residues in comparison to at least one remaining variant, thereby 
identifying a candidate peptide epitope. 

A method for identifying a candidate peptide epitope which induces a HLA 
class I CTL response against variants of said peptide epitope, comprising 

a) identifying, from a particular antigen of an infectious agent, a population of 
variants of a peptide epitope 8-1 1 amino acids in length, each peptide 
epitope comprising primary anchor residues of the same HLA class I 
binding motif; 

b) choosing a variant selected from the group consisting of: 

i) a variant which comprises preferred primary anchor residues of 
said motif; and 

ii) a variant which occurs with high frequency within the population 
of variants; and 

c) determining whether the variant of (b) comprises conserved, semi -conserved 
or non-conserved non-anchor residues in comparison to each of the 
remaining variants; and 

d) identifying a variant which comprises only conserved non-anchor residues 
in comparison to at least one remaining variant. 

The method of claim 1 , wherein (b) comprises identifying a variant which 
comprises only conserved non-anchor residues in comparison to at least 25%, at 
least 50%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, 
at least 97%, or at least 99% of the remaining variants. 

The method of claim 2 or 3, wherein (c) comprises identifying a variant which 
comprises only conservative non-anchor residues in comparison to at least 25%, 
at least 50%, at least 75%, at least 80%, at least 85%, at least 90%, at least 
95%, at least 97%, or at least 99% of the remaining variants. 
The method of claim 4, wherein (d) comprises identifying a variant which 
comprises only conservative non-anchor residues in comparison to at least 25%, 
at least 50%, at least 75%, at least 80%, at least 85%, at least 90%, at least 
95%, at least 97%, or at least 99% of the remaining variants. 



8. The method of any of claims 1-4, wherein (a) comprises aligning the sequences 
of said antigens. 

9. The method of claim 3 or 4, wherein (b) comprises comprises choosing a 
variant which comprises preferred primary anchor residues of said motif 

1 0. The method of claim 3 or 4, wherein (b) comprises comprises choosing a 
variant which occurs with high frequency within said population. 

1 1 . The method of claim 1 0, wherein (b) comprises ranking said variants by 
frequency of occurrence within said population. 

1 2. The method of claim 3 or 4 wherein (b) comprises choosing a variant which 
comprises preferred primary anchor residues of said motif and which occurs 
with high frequency within said population. 

13. The method of claim 12, wherein (b) comprises ranking said variants by 
frequency of occurrence within said population. 

14. The method of any of claims 1-13, wherein the identified variant comprises the 
fewest conserved anchor residues in comparison to each of the remaining 
variants. 

15. The method of any of claims 1-4, wherein the remaining variants comprise 1 , 2, 
3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 27, 28, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 
120, 130, 140, 150, 160, 170, 180, 190, 200, 220, 240, 260, 280, or 300 
variants. 

16. The method of any of claims 1-15, wherein the infectious agent is selected from 
the group consisting of: HIV, HBV, HCV, HPV, Plasmodium falciparum. 
Influenza virus, and Dengue virus, Epstein-Barr virus, Mycobacterium tuberculosis. 
Chlamydia. Candida albicans, Cryptococcus neoformans. Coccidoides spp., 
Histoplasma spp, Aspergillus fumigat is, Plasmodium spp,, Trypanosoma spp.. 
Schistosoma spp., and Leishmania spp. 

1 7. The method of claim 16, wherein the infectious agent is selected from the group 
consisting of: HIV, HBV, HCV, HPV, Plasmodium falciparum. Influenza vims, 
and Dengue virus. 

18. The method of claim 16, wherein the infectious agent is HIV and the antigen is 
selected from the group consisting of: Gag, Env, Pol, Nef, Rev, Tat, Vif, Vpr, 
and Vpu. 



19. The method of claim 16, wherein the infectious agent is HBV and the antigen is 
selected from the group consisting of: Pol, Env, Core, and NS 1/Env2. 

20. The method of claim 1 6, wherein the infectious agent is HCV and the antigen is 
selected from the group consisting of: Core, El, E2, NSl, NS2, NS3, NS4, and 
NS5. 

21. The method of claim 16, wherein the infectious agent is HPV and the antigen is 
selected from the group consisting of: El, E2, E3, E4, E5, E6, E7, LI, and L2. 

22. The method of claim 16, wherein the infectious agent is Plasmodium falciparum 
and the antigen is selected from Ihe group consisting of: CSP, SSP2, EXPl, 
LSAl. 

23. The method of any claims 1-4, wherein the selected variant and the at least one 
remaining variant comprise different primary anchor residues of the same motif 
or supermotif. 

24. The method of any of claims 1 -4, wherein the motif or supemiotif is selected 
from the group consisting of those in Tables 1-2. 

25. The method of any of claims 1 -4, wherein the conserved non-anchor residues 
are at any of positions 3-7 of said variant, 

26. The method of any of claims 1 -4, wherein the variant comprises only 1 -3 
conserved non-anchor residues compared to at least one remaining variant. 

27. The method of any of claims 26, wherein the variant comprises only 1-2 
conserved non-anchor residues compared to at least one remaining variant. 

28. The method of any of claims 27, wherein the variant comprises only 1 
conserved non-anchor residue compared to at least one remaining variant. 

29. The method of claim 16, wherein the infectious agent is HPV, and further 
wherein, the HPV infectious agent is selected from the group consisting of HPV 
strains 16, 18, 31, 33, 45, 52, 56, and 58. 

30. The method of any of claims 1-29, wherein the variants are a population of 
naturally occurring variants. 



METHODS OF roENTrPYING OPTIMAL VARIANTS OF PEPTIDE EPITOPES 
ABSTRACT OF THE DISCLOSURE 

The present invention is directed to methods for selecting a variant of a peptide epitope 
which induces a CTL response against another variant(s) of the peptide epitope, by 
detcnnining whether the variant comprises only conserved residues, as defined herein, at non- 
anchor positions in comparison to the other variaiit(s). Tlie present invention is also directed to 
variants identified by the methods above; peptides comprising such variants; nucleic acids 
encoding such variants and peptides; cells comprising such variants, and/or peptides, and/or 
nucleic acids; compositions comprising such variants, and/or peptides, and/or nucleic acids, 
and/or cells; as well as therapeutic and diagnostic methods for using such variants, peptides, 
nucleic acids, cells, and compositions. 



FIGS. lA-lC 



Amino Acid Sequence 



Binding 
ICSO (nM) 



# Isolates 
Total B C 



(mmunogenicity (SU) 

to 100 1000 10000 



KLTPLCVTL 



77.0 



134 19 55 



K I T 
KMT 
KIT 



P L 
P L 
P L 



C V T L 
C V T L 
C V T M 



461.2 
44.7 
340.3 




27.6 
63.6 

7190 
19.4 
91.0 
23.8 
87.3 

597.0 
1.7 
14.6 
67.2 

208.6 

356.2 



3 

5 1 
3 1 





Q I T 
Q M T 
KMT 



P L 
F L 
F L 



C V T L 
C V Q M 
C V Q M 



975.9 
3153 
1793 



10 100 tOOO 10000 



VLAEAMSQV 49.9 



54 15 



V L 

V L 

V L 



A E A 
A E A 
A E A 



M S Q A 
M S Q T 
M S Q I 



23.8 
289.6 
70.9 



36 
9 



I L 

V L 

V L 

V L 

V L 



A E A 

A E A 

A E A 

A E A 

A E A 



M S Q V 

M G Q V 

M S R V 

M S K V 

M S H V 



38.0 
55.3 
39.8 
230.5 
29.3 



Q A 

Q A 

Q A 

K A 



S A 



15.0 
29.3 
176.0 
69.4 
127.4 
146.8 
243.5 
23.9 
6.7 
17.2 
72.4 
22.2 



R I L Q Q L L F I 



72.5 



86 15 28 



F I 

F I 

F I 

F I 

F V 

F T 

F A 



I L Q 

I L Q 

I L Q 

I L Q 

I L Q 



Q L 

Q L 

Q M 

Q P 

Q L 



L F 

L F 

L F 

L F 

L L 



27.0 
151.6 
14.7 
27.1 
27.7 
1427 
_1_22,9_ 
40.5 
94.6 
186.7 
140.1 
199.2 



2 
10 
4 

3 




L Q 

L Q 

L Q 

L Q 

L Q 

L Q 

L Q 

t O 

I. Q 

L Q 

L Q 



F V 

F V 

F T 

F A 

F T 

F V 

M F I 

L F I 

L F A 

L F V 

L F V 



10.2 
21.5 
125.7 
948.4 
9708 
120.4 
143.1 
15.7 
160.3 
64.0 
4.7 





FIGS. ID- IE 

Binding # Isolates Immunogenicity (SU) 
Amino Acid Sequence IC50 (nM) Total B C 100 1000 toooo 


p 


VTIKIGGQUK 15.5 18 13 1 




A 


VAIKIGGQLK 151 3 2 1 
VTIKIGGQLR 64.0 2 




NA 


VTVKIGGQLK 60.7 11 1 
VTIRIGGQLK 14.4 3 2 
VTIKVGGQLK 59.4 2 2 
VTIKIEGQLK 69.4 2 1 
V T 1 K I G G Q 1 K 183.5 1 




2NA 


VTVKIGGQLR 194.1 3 
VTVKIGGELK 39.2 1 
VTVKIEGQLK 23.2 4 
VTVKVGGQLK 54.3 3 
VTVRIGGQLK 15.2 6 
VTIRIGGQLR 22.9 2 
VTIRVGGQLK 13.2 1 

V A 1 K 1 GvG Q 1 K 940.2 1 1 
VNIKVGGQLK 1768 1 1 

VI 1 l\ 1 Li Q 1 R 388.5 1 


M 


3NA 


VTIKLGGQIR 219.5 1 
VTVKIEGQLR 143.0 4 
VTVKVGGQLR 198.7 2 
VTIRVGGQLR 17.3 1 
VSIKVGGQIK 85.9 30 30 
VTVRVGGQ L K 19.3 1 


1 


4NA 
P 


VTIRVAGQVK 20.B 1 
VSIRVGGQTK 20.9 1 
VSIRVGGQIK 90.6 4 4 
VSIKVGGQIR 1339 6 6 
VTVRIGGMQK 13.4 1 
VSIRVGGQTR 240.6 1 ' 1 
ITVKIGKEVR 12904 1 

1 

V T V Y Y G V P V W K 9.2 99 21 30 


1 — 1 

D 100 -KXO 10000 


A 


VTVYYGVPVWR 22.3 40 18 




NA 


VTIYYGVPVWK 2.5 1 
VTVYDGVPVWK 18.8 1 1 
VTVYYGVPIWK 2.3 2 




M 


1 TVYYGVPVWR 75.9 1 
VTIYYGVPVWR 3.0 1 
VTVYDGVPVWR 245.7 1 1 
VTVYYG 1 PVWR 16.7 1 
VTVYYGVPVRR 270.7 1 





FIGS. 2A-2C 



75 T 



o 
O 

s 

u 

9 



50- 



w 25- 



mm 




an_all 



ML 



7 8 9 
VPTCR 



10 



12 



13 



14 



B 



600- 



S 



200- 




-VLAEAMSQV 

- VLAEAMSQI 
"VLAEAMSQA 
-VLAEAMSKV 
-VLAEAMAAA 

- ILAEAMSQA 
-VLAEAMSKA 
-HAEAMSKA 



10 • 10 * 10 * 10' 10* 10 * 10« 10' 

Peptide Concentration ijg/ml 




FIG. 4 



Amino Add Sequence 



Binding Predicted Cross-reactivity 

IC50 (nM) # Isolates MTNNPPIPV MTSNPPIPV 



Immunogeniclty (SU) 
10 100 1000 10000 
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